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Introduction 


Note 


important 


Welcome to Apple Service Guide for Macintosh Computers, Volume II. This 
volume does not replace Volumes J and II. 


Volume I covers all compact and portable Macintosh computers 
introduced prior to January 1993. These computers do not require an 
external monitor. 


Volume II covers all modular Macintosh computers introduced prior to 
January 1993. 


Volume III covers all compact, portable, and modular Macintosh 
computers introduced between January 1993 and May 1994: 


Macintosh Color Classic 

Macintosh LC III, LC 475, 520, 550, and 575 

Performa 405, 410, 430, 450, 460, 466, 467, 475, 476, 550, 560, 575, 
577, and 578 

Macintosh Quadra 605, 610, 650, 660AV, 800, and 840AV 
Power Macintosh 6100, 7100, and 8100 

Workgroup Server 60, 80, 95, 6150, 8150, and 9150 
PowerBook 145B, 165, 165c, 180c, 520, 520c, 540, and 540c 
PowerBook Duo 250, 270c, 280, and 280c 

PowerBook Duo Dock II 

Macintosh TV 


The Centris name was discontinued from the Macintosh product line in 
November 1993. The Centris 610 was replaced by the Macintosh Quadra 610, 
the Centris 650 by the Quadra 650, and the Centris 660AV by the Quadra 
OO0AV. Reference the respective Quadra chapters for information on Centris 
computers. 


When ordering a replacement module or spare part, be sure to check the part 
number given in this guide against the current Price Pages. 
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CRT Safety 


Please follow these 10 rules of CRT safety: 


if 


10. 


Do not work on a monitor alone. In case of an accident, having someone 
nearby—and having someone trained in CPR—could save your life. 
Remove all jewelry before performing repairs on a CRT. Removing these 
conductors reduces the possibility of electric shock. 

Never use a grounding wriststrap or heelstrap or work on a grounded 
workbench mat when discharging a monitor or when performing live 
adjustments. Grounding straps and mats are used to protect sensitive 
components from ESD damage and should be used only when working 
on “dead” (uncharged) equipment. 

Wear safety goggles when working with a CRT. The CRT contains a high 
vacuum. If cracked or broken, the CRT can implode (collapse into itself). 
To protect your eyes, always wear safety goggles. 

Before working inside a monitor, turn off the power and disconnect the 
AC power cord. Certain parts of a monitor chassis are live (electrified) 
when the monitor is under power. Never work on a monitor under 
power except when making live adjustments. 

When working on a live monitor, keep one hand in your pocket or 
behind your back This reduces the risk of current passing through your 
body, should you accidentally contact high voltage. 

Always discharge the anode before touching anything inside the monitor. 
High voltage (up to 12,000 volts DC) can be present on the anode and 
other components—even when power is off. 

Never touch the anode connector or the anode aperture. When a CRT is 
replaced, the anode connector is removed, exposing the anode. The 
anode can retain a charge of several thousand volts even when power is 
off and can regain some charge even after being discharged. 

Do not pick up or handle a CRT by its neck (see Figure 1-A). To prevent 
an implosion, take every precaution against breaking the tube. Be 
especially careful with the neck, where the tube is thinnest. 

In addition, never touch the following components (see Figure 1-A) when 
adjusting a live Macintosh CRT: 

e — Back of the power switch 

¢ Yoke wires 

e — Anode connector 

e — Anode wire 

e — Flyback transformer 
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Safety Warnings 


A Warning 


A Warning 


A Warning 


A Warning 


A Warning 


A Warning 





The compact Macintosh computers contain high voltage and a high- 
vacuum picture tube. To prevent serious personal injury and 
property damage, make sure you read and understand the safety 
precautions in this section. 








Voltage and video adjustments are performed with the power on. 
Review the cathode-ray tube (CRT) safety and live adjustment rules 
before performing these adjustments. 





Failure to follow the rules for safe CRT discharge could result in 
serious injury or property damage. For compact Macintosh 
computers, the CRT must be discharged to the ground lug to prevent 
damage to the logic board. 




















Make sure that you are not grounded when: 
¢ You work on plugged-in equipment 

¢ You discharge a cathode-ray tube (CRT) 
¢ You work on an unplugged CRT that has not been discharged 
¢ You perform live adjustments 


Electrostatic discharge (ESD) can cause severe damage to sensitive 
microcircuits. Macintosh circuit boards contain CMOS components, 
among the most sensitive chips in use today. CMOS chips, ROMs, and 
SIMMs are very susceptible to ESD and skin acid damage. To prevent 
damage to these components, handle them only by the edges. 





A "dead" lithium battery is considered hazardous waste and has some 
potential for explosion if improperly handled. Mark the battery 
DEAD, place it in a zip-locked wrapper and the packaging used to 
ship the replacement battery. Return the dead battery to Apple, 
where it will be disposed of following EPA guidelines. Exception: If 
the battery is physically damaged, do not return it to Apple; dispose 
of the battery locally according to local ordinances. 
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Discharging and Disposing of the CRT 


A Warning 


Note 


A Warning 


Use the following procedure to discharge high voltage (12,000 volts) from the 
picture tube of a compact Macintosh. Use this procedure to discharge any 
Macintosh monitor. 


Discharge the anode to the metal ground lug (see Figure 1-B). Failure 
to do so may damage the logic board. 





Discharge Procedure 

1. Remove your grounding wriststrap and jewelry, and put on safety 
goggles. 

2. Attach the alligator clip on the CRT discharge tool to the metal part of the 
ground lug (see Figure 1-B). 

3. Put one hand in your pocket or behind your back. With your other hand, 
insert the tip of the CRT discharge tool under the anode cap until it 
touches the anode ring. 

4. Remove the CRT discharge tool. To be sure the CRT is discharged, 
repeat the discharge procedure (you may want to repeat the procedure 
using a flat-blade screwdriver with an insulated handle). 


The anode can build up voltage over time. To drain off any residual charges, 
establish an ongoing ground. Fasten one end of an alligator lead to the 
ground lug and the other end to the anode aperture. 


Disposing of the Cathode-Ray Tube (CRT) 
To prevent serious injury, follow the procedure described in this section 
whenever discarding a CRT. 


To properly dispose of a defective CRT, you must first devacuum the 
cathode-ray tube. Discarded CRTs that have not been devacuumed 
may crack and implode, injuring anyone nearby. 


Materials Required 

Thick cardboard box large enough to contain the CRT 
Large, sharp diagonal cutters 

Large pliers and duct tape 

Safety goggles and gardening gloves 

12” x 12” piece of cloth or heavy paper 


CRT and ESD Safety 





A CRT High-Voltage Areas 








Flyback 
Transformer 


Anode 
Connector 


Anode 
Aperture 





Back of 
Power Switch 


B Discharging the CRT 


Discharge 





Figure 1 Discharging and Disposing of the CRT 
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A Warning 


Note 


Devacuuming Procedure 


ti 
2s 


3. 


Put on safety goggles. 

In the side of the box, about six inches from the bottom, cut a hole just 
large enough to insert the tip of the CRT neck. 

Place the CRT inside the box with the tip of the neck protruding through 
the hole, and tape the box flaps down with the duct tape (Figure 1-C). 





Only the very tip of the CRT neck should be protruding through the 
hole in the box, and the box must not have any other opening. 





Put on the gloves and, using the diagonal cutters, carefully clip off the 
connector pins on the end of the CRT neck. 

Tape the piece of cloth or paper onto the box so that it forms a veil over 
the opening, but allows access to the tip of the CRT (Figure 1-C). The 
purpose of the veil is to catch bits of glass that may fly during the next 
step. | 

Make sure no one is standing nearby. Then stand to one side, reach 
under the veil, and with the large pliers grasp the exposed tip of the CRT. 
Look away while you snip off the tip of the CRT. 


You will probably hear a rush of air entering the CRT when the CRT vacuum 
breaks—but even if you don’t, the procedure is complete if the tip of the CRT 
is clearly broken off. 


CRT and ESD Safety 





ESD Safety 





Electrostatic discharge (ESD) can irreparably damage the sensitive CMOS chips 
and printed circuitry of modern electronic components. Plastic utensils, 
polystyrene products, polyester clothing, even the ungrounded touch of your 
hand carry sufficient electrostatic charges to damage electronic components. 
Follow the ESD prevention rules and set up an ESD-safe workstation as 
directed below. 





ESD Prevention Rules 


1. Before working on a device containing a printed circuit, ground yourself 
and your equipment. Use a grounded conductive workbench mat and a 
grounding wriststrap, and ground your equipment to the mat. 





A Warning Make sure that you are not grounded when: 
e You work on plugged-in equipment 
e You discharge a cathode-ray tube (CRT) 
¢ You work on an unplugged CRT that has not been discharged 
e You perform live adjustments 





2. Do not touch anybody who is working on integrated circuits. You could 
“zap” the equipment through the technician—even if the technician is 
grounded. 

3. Use static-shielding bags for boards and chips during storage, 
transportation, and handling. Leave all Apple service exchange 
components in their ESD-safe packaging until you need them. 

4, Handle all ICs by the body, not the leads. Also, do not touch the edge 
connectors or exposed circuitry on boards or cards. 

5. Do not wear polyester clothing or bring plastic, vinyl, or polystyrene into 
the work environment. The electrostatic field around these 
nonconductors cannot be removed. 

6. Never place components on any metal surface. Use antistatic, 
conductive, or foam rubber mats. 

7. If possible, keep the humidity in the service area between 70% and 90%, 
and use an ion generator. Charge levels are reduced (but not eliminated) 
in high-humidity environments and in areas with ion generators. 

8. Ifan ESD padAvorkstation is not available, touch bare metal on the power 
supply to discharge electrostatic charges. 
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Setting Up an ESD-Safe Workstation 











Materials Required 

Conductive workbench mat with ground cord 

Wriststrap with built-in 1-megohm resistor and ground cord 
Equipment ground cord with alligator clips 

Ground/polarity tester 


1, 


Remove all ESD hazards from the area. Nonconductive materials (for 
example, polyester, plastic, vinyl, and polystyrene) cannot be grounded 
and retain charges for hours and even days. 

Use a ground/polarity tester to verify proper grounding of the power 
outlet. If the outlet is wired incorrectly, most testers show a light pattern 
that matches a code given on the tester. If the tester does not verify 
proper grounding, move to another outlet that is safe. 

Connect the grounding cord of the workbench mat to ground. 

Use a wriststrap grounding cord. Fasten it to the workbench mat and to 
the wriststrap. The wriststrap must touch your skin. 

Finally, ground the equipment you are working on. Use alligator clips and 
a grounding cord to attach any metal part of the equipment to the 
grounded workbench mat. 


CRT and ESD Safety 


General Information 
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Modules 














Performa 500 Series 





Quadra 610/WS 60 


Quadra 650 
Quadra 800/840AV 


Quadra 660AV 
Power Mac 6100 
Power Mac 8100 


WS 6150 
WS 8150 


Power Mac 7100 
WS 9150 


Color Classic 
LC500 Series 
LG 1,475 
Performa 400 
Quadra 605 





661-0520 SOJ 1 MB 80 ns 30-pin 
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661-0719 SOJ 1 MB 80 ns 30-pin 
° i ° 


661-0643 SOJ 2 MB 80 ns 30-pin 
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661-0715 2 MB, 100 ns see 
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661-0714 4 MB, 100 ns 











661-1659 4 MB, 70 ns 





661-1658 8 MB, 70 ns 





661-0058 8 MB, 70 ns 
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Apple recommends against using composite SIMMs in any Macintosh 
computer. Apple hasn't tested composite SIMMs, and there are known 
problems with some CPUs. This information will tell you what some of the 
problems are and how to identify composite SIMMs. 


Composite SIMMs 

A composite SIMM uses lower-density components to construct a single bank 
of memory. It forms a large memory SIMM using many smaller DRAM chips 
along with additional bank-controlling circuitry and sometimes buffers for the 
address and control signals, deceiving the Macintosh memory controller 
circuitry. 


Composite SIMMs are less expensive than noncomposite SIMMS because they 
are made with less expensive components. An example of a composite SIMM 
is a 16 MB SIMM that uses 32 4 MB DRAM chips. A noncomposite 16 MB SIMM 
uses eight 16 MB chips to construct one bank of memory. 


Composite SIMMs pose timing and electrical problems in some Macintosh 
computers, particularly those optimized for maximum DRAM performance, 
such as the Quadra 800 and 900 series. Composite SIMMs with signal buffering 
have caused floppy disk (especially 800K) mounting problems on the 
Macintosh AV computers. The additional circuitry in the composite SIMMs 
causes random memory failures due to: 


e Higher electrical currents 
¢ — Increased system noise 
e The added timing overhead (delay) 


Composite SIMMs may work under some conditions, but may cause random 
problems such as startup failures, system errors, or unexplained crashes. The 
errors can vary with different SIMMs, SIMM configurations, and vendors. Two 
composite SIMMs may work, but four may begin to cause random failures. 
One CPU might behave differently than the same model manufactured at a 
different time. Even temperature and supply voltages can cause minute 
variations. 


Some SIMM vendors claim to have solved the loading and timing issues. 
However, the Macintosh memory system is tuned to expect the loading of 
standard SIMMs. Apple systems are verified to work with eight memory chips 
per bank (plus parity chips when applicable). 


General Information 





Double-Sided SIMMs 


The double-sided SIMMs available for use in the newer Macintosh systems are 
not composite SIMMs. A double-sided SIMM consists of two separate banks of 
memory using the correct density components for each bank. An example 
would be a double-sided 8 MB SIMM, which uses 4 MB components to 
construct two separate banks of 4 MB each. These SIMMs can be used in 
Macintosh Quadra and Centris systems because the design of the logic board 
allows each SIMM slot to contain two banks of memory, not just one as in 
previous systems. 





If a bank of memory is to contain 4 MB, the components for that bank should 
be 4 MB. If the bank is to contain 16 MB, the components that make up that 
bank must be 16 MB. 


See Figure 1 for a generic representation of composite and noncomposite 
SIMMs. SIMMs come in many shapes and sizes—use this graphic only as a 
general guide. 


16 MB Composite SIMM, Parity Optional (Not recommended) 
Parity RAM Locations (May not be loaded) 


Ky e May contain additional small parts 
e Usualy taller than noncomposite 
SIMMs 
ne bee 71) 
im eee! 2 
sonibemes | 


arTTTAPAMTTTTTTeMTTTTTTTTTTTTAATTTTTTT \/ Ft or more parts on each side 











DRAM 

(8 per side) , — Double Sided 
Single Sided (16 Parts) = 32 MB 

(8 Parts) = 16 MB 


DRAM 

(8 per side) 

Parity RAM 

(4 per side) 

Single Sided —— Double Sided 


(8 +4 Parts) = 16 MB (16+8 Parts) = 32 MB 











Figure 1 Composite and Noncomposite SIMMs 
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RAM Upgrade Table 


Use the RAM upgrade table to identify standard RAM configurations, possible 
RAM upgrades, SIMM sizes, and SIMM speed. 


RAM 
Soldered 
Macintosh on Logic 
Computer Board 


Possible Number 
Possible RAM SIMM of Pins 
Configurations Sizes on SIMM 





Color 4 MB 4,6, 8,10 MB 30 pin 


Classic 





LC 550 4, 5, 6, 8, 16, 72 pin 
32 MB 








LC Il; 2,6, 8, 10 MB 
Performa 
405, 410, 
430 








LG It: 4, 6, 8, 12, 20, 
Performa 36 MB 

450, 460, 
466, 467 

















LC 475; 1; 5, 6, 8, 12, 


Performa 
475, 476; 
Quadra 605 


20, 32 MB 














LG 520, 4.5, 6, 6, 12, 
560, 575: 20, 36 MB 

Performa 
550, 560 








Performa 
575, 577 














numerous 


combinations up 


to 36 MB 





Performa 
578 


16 














1, 2, 4, 8, 
16, 32 
MB 








= pin 





numerous 


combinations up 


to 36 MB 


ff rl 4, 8, 
16, 32 
MB 





7 72 pin 
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Macintosh 
Computer 


RAM 
Soldered 
on Logic 
Board 





Quadra 
610; WS 60 


Quadra 650 


4 MB 





Possible RAM 
Configurations 


Possible 
SIMM 
Sizes 





numerous 
combinations up 
to 68 MB 








numerous 
combinations up 
to 136 MB 








numerous 
combinations up 
to 136 MB 











numerous 
combinations up 
to 256 MB 


4, 8, 16, 
32 MB 


Number 
of Pins 
on SIMM 


72pin 




















numerous 
combinations up 
to 68 MB 





4,5, 6,8 MB 
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Computer 


RAM 
Soldered on 
Logic Board 


Possible RAM 
Configurations 


Possible 
Card Sizes 





PowerBook 
145B 





4 MB 


4,6, 8 MB 


2,4 MB 





PowerBook 
160, 165 





a, ©, 8, 10, 12, 
14 MB 





PowerBook 
165c, 180, 
180c 


4,6, 8, 14 MB 


4,8,10MB 





PowerBook 
Duo 250 


numerous 
combinations 
up to 24 MB 


4,6, 8, 10, 
12, 16, 
20 MB 





PowerBook 
Duo 270c 


numerous 
combinations 
up to 32 MB 


4, 6, 8, 10, 
12, 16, 20, 
24, 28 MB 





PowerBook 
Duo 280, 
280c 


numerous 
combinations 
up to 40 MB 


4,8 MB from 
Apple; 
various third- 
party 





PowerBook 
520, 540 


18 








numerous 
combinations 
up to 36 MB 





8 MB from 
Apple; 
various third- 
party 
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VRAM Chart 


This is a matrix of Macintosh computers and their VRAM requirements 


Macintosh On Board VRAM Slots RAM Speed SIMM Size 





Color Classic 256K 100 ns 256K 











LC Ill 512K 100 ns 256K or 512K 











LC 475 None 80 ns 256K or 512K 














LC 520, 550 512K 80 ns 





LC 575 80 ns n/a 








Quadra 605 80 ns 256K or 512K 








Quadra 610 100 ns 








Quadra 650 80 ns 











Quadra 80 ns 
660AV 

















Quadra 800 








Quadra 
840AV 











Power 
Macintosh 
6100/60* 





Power 128K x 8 bit 
Macintosh 
7100/66* 





Power 256K x 4 bit 
Macintosh 
8100/80* 





Power Macintosh models utilize DRAM based video and are only upgradable 
with the VRAM Expansion Card installed. The Power Macintosh 6100/60 is not 
expandable. 
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Macintosh 


On Board 


VRAM Slots 


RAM Speed 


SIMM Size 





Performa 
400, 405, 
410, 430 


None 


100 ns 


256K or 512K 





Performa 450 


256K or 512K 





Performa 
460, 466 


256K or 512K 





Performa 
475, 476 


256K or 512K 





Performa 
550, 560 





Performa 
575, 577, 5/8 
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Macintosh to Performa Comparison Chart 


This table compares each Macintosh Performa model with the corresponding 
Macintosh model. Macintosh Performa systems ship with modified system 
software, slightly different application software and hard drive bundles. 


Performa Equivalent Macintosh System Introduction 
System (with RAM/HDA/VRAM configurations) Date 








Performa 200 Macintosh Classic Il, 4/80 9/19/92 














Performa 400 Macintosh LC II, 4/80/512 9/15/92 


Performa 405 Macintosh LC II, 4/80/256, Modem, .39 4/15/93 
RGB 


Performa 430 Macintosh LC II, 4/120/512, Modem, .39 4/15/93 
RGB 


Performa 450 Macintosh LC Ill, 4/120/512, Modem, .29 4/15/93 
RGB 























Performa 600 Macintosh Ilvx w/out RAM cache, 9/15/92 
4/160/512, FPU Socket 








Performa 600CD Macintosh Ilvx w/out RAM cache, 5/160/1, 9/15/92 
CD300i, FPU Socket 


Performa 410 Macintosh LC II, 4/80/512, Modem, .39 10/21/93 
RGB 


Performa 460 Macintosh LC III, 33 MHz, 4/80/512, 10/21/93 
Modem, .39 RGB 




















Performa 466, 467 Macintosh LC Ill, 338 MHz, 4/160/512, 10/21/93 
Modem, .29 RGB 


Performa 475 Macintosh LC 475, 4/160/512, Modem, .29 10/21/93 
RGB 


Performa 476 | Macintosh LC 475, 4/230/512, Modem, .29 10/21/93 
RGB 


























Performa 550, 560 Macintosh LC 520, 5/160/768, Modem, 10/21/93 





CD, Trinitron ‘a 
Performa 575 Macintosh LC 575, 5/250/1 MB, Modem, 4/26/94 
CD, Trinitron 








Performa 577 Macintosh LC 575, 5/320/1 MB, Modem, 4/26/94 
CD, Trinitron 











Performa 578 Macintosh LC 575, 8/320/1 MB, Modem, 4/26/94 
CD, Trinitron 
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Installation Procedures 


Note 
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DRAM and VRAM SIMM Installation 


1. Remove the logic board and locate the SIMM socket(s). 

2. Grasp the RAM or VRAM SIMM by the edges with the contacts pointing 
down. Insert the SIMM at an angle into the SIMM slot. 

3. Push back on the SIMM until it snaps into place (see Figure 2-A). 





Expansion Card Installation - 


Low profile Macintosh computers (like the Quadra 610) require an adapter 
card connector to accommodate expansion cards into the slot. 


1, Remove the top cover and port covers (if necessary) from back panel slot. 
2. Grasp each end of the card and gently push the card into the slot as 
shown in Figure 2-B. 


Quadra 610/AWS 60 CPU Replacement 


1. Remove the top cover, power supply, expansion card, and logic board. 

2. Position the teeth of the removal tool in the groove between the chip and 
the socket (see Figure 2-C), 

3. Lift up the handle to loosen each side of the processor chip, then 
remove. 

4. Position the marked corner of the processor chip over the marked corner 
of the socket. 

5. Press down firmly. 


Color Classic Math Coprocessor Installation 


Installing the Motorola 68882 math coprocessor to the logic board increases 
overall system performance. 


1. Remove the logic board. 

2. Position the coprocessor over socket U9 with the beveled edge of the 
chip toward the large contact connector (J13) at the front of the board. 

3. Align the pins in the socket and gently press down on the chip (see 
Figure 2-D), 
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A Installing SIMMs C Replacing Processor Chip 


Tm 
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D Installing Classic Coprocessor 





Pin in hole 


Guide in slot 





Figure 2 Installation Procedures 
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Power Macintosh System Overview 
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PowerPC microprocessors are a new family of processors built on reduced 
instruction-set computing (RISC) technology. RISC processors streamline the 
internal workings of computers. Whereas traditional (complex instruction-set 
computing, or CISC) processors contain a wide variety of instructions to 
handle many different tasks, RISC processors contain only those instructions 
that are used most often. When a complex instruction is needed, a RISC 
processor builds it from a combination of basic instructions. 


RISC processors are designed to execute basic instructions extremely quickly. 
The performance gains achieved by speeding up the most-used instructions 
more than compensate for the time spent creating less-used instructions. 


Three key points to remember about a PowerPC processor-based Macintosh 
system: 

¢ — It’s a Macintosh 

¢ — It’s compatible 

¢ — It offers tremendous performance 


Apple’s PowerPC processor-based models look, act, and feel like Macintosh 
systems. They have an identical user interface and require no retraining. 
Users can interact with the computer the same way they do today, whether 
they're copying a file or launching an application. Users can also mix RISC- 
based and 680x0-based Macintosh systems on the same network and exchange 
files and disks between them. 


Existing 680x0 applications run on PowerPC processor-based Macintosh 
systems without modification via the LC680040 emulator. Many third-party 
companies, however, have developed new versions of their software that run 
in native mode on the Power Macintosh systems. Users can run both 680x0 
and native PowerPC applications on the same Power Macintosh system 
simultaneously. 


Compatibility is not limited just to applications. INITs, CDEVs, drivers, and 
other utility software also work on PowerPC processor-based Macintosh 
systems. So do AppleTalk devices (such as printers), SCSI devices (such as 
hard drives and scanners), ADB devices (such as mouse devices, trackballs, and 
keyboards), and other Macintosh cards and peripherals. 


The primary operating system for PowerPC processor-based Macintosh 
computers is System 7. The operating system has been optimized, however, 
for highest performance on the PowerPC processor. This optimization of 
System 7 benefits applications written for 680x0 systems as well as those 
developed specifically for PowerPC processor-based systems. 
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And while PowerPC-based Macintosh systems running native applications offer 
two to four times the performance of today’s fastest 68040- and 80486-based 
personal computers, the real promise of PowerPC technology is that it will 
enable Apple and other developers to deliver new software capabilities on 
Macintosh systems that are currently available only on high-end workstations. 


The following chart shows which Macintosh system you can upgrade to the 
Power Macintosh platform. Upgrades are performed by either replacing the 
logic board or adding an upgrade card. 


Macintosh Model 





Quadra 900, 950 





Quadra 840AV 





6100/60 or 
6100/60AV 


7100/66 or 
7100/66AV 


Logic Board | Logic Board 


ee: eee 


8100/80 or 
8100/80AV 
Logic Board 


Power 
Macintosh 
Upgrade 
Card 




















Quadra 800 





Quadra 700 





Quadra 660AV 





Quadra 650 





Quadra 610 


Ilvx, Ilvi, or Performa 600 
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Battery and AC Adapter Verification 


A Warning 
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Lithium Battery Verification 


If handled or discarded improperly, the lithium battery in the Macintosh 
computer could explode. In addition, the battery cannot be recharged. 
Attempting to recharge the lithium battery could cause a violent chemical 
reaction. 


Take the following precautions when you store, handle, or dispose of lithium batteries: 


Inspect the integrity of battery wrappers and store the batteries in the 
same packaging or in a similar closed, heavy plastic bag. 

Store batteries in a designated, well-marked area with limited access. 

Do not allow battery leads or terminals to short-circuit. 

Do not dispose of batteries in a fire or incinerator. They may explode. 
Lithium is water reactive. Dispose of lithium batteries as hazardous waste. 
Place the dead battery in the air-tight wrapper and packaging that came 
with the replacement battery. Mark the package DEAD and return it to 
Apple. However, if the battery is physically damaged (for example, 
leaking), do not return it to Apple; dispose of the battery according to 
your local hazardous waste ordinances. 


To verify a lithium battery, follow these steps: 


Ls 


Remove the battery (Figure 3-A). The Macintosh LC 575 and the 
Performa 575, 577, and 578 have a hook-and-loop attached battery. (See 
Figure 3-B for these systems.) 

Set the voltmeter to the DC scale. 

Hold the positive probe of the voltmeter to the battery and the negative 
probe to the negative end of the battery. 

If the battery voltage is below 3.0 volts (3.2 volts for the Quadra 610, 650, 
660AV, 800, 840, 840AV, 900, 950, AWS 60, AWS 95) replace the battery. 


NiCad Battery Verification 
This procedure applies to the PowerBook 145B, 165, 165c, and 180c. 


iN 
Le 
es 


Remove the battery. 


Set the voltmeter to the DC scale. 

Hold the positive probe of the voltmeter to the positive terminal and the 
negative probe to the negative terminal of the battery (Figure 3-C). 

If the battery voltage is below 5.7 volts, recharge (first) or replace the 
battery. 
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Nickel-Metal-Hydride Battery Verification 
This procedure applies to the PowerBook Duo and the PowerBook 520, 520c, 
540, and 540c. 


. Remove the battery. 
2. Set the voltmeter to the 20 volts DC scale. 
3. Hold the positive probe of the voltmeter to the positive terminal and the 
negative probe to the negative terminal of the battery (Figure 3-C). 
4. If the battery voltage is between 6 and 12 volts, recharge the battery. If 
the voltage is below 6 volts, replace the battery. 


AC Adapter Verification 
This procedure applies to the PowerBook 145B, 165, 165c, and 180c. 


1. Plug the AC adapter into a wall socket. 

2. Set the voltmeter to the 10 volts DC scale. 

3. Hold the positive probe of the voltmeter to the inside of the AC adapter 
plug and the negative probe to the outside of the plug (Figure 3-D). 

4. If the reading is not 7.5—7.9 volts, replace the adapter. 


Duo AC Adapter Verification 


1. Plug the AC adapter into a wall socket. 

2. Connect the AC adapter plug to the PowerBook computer. 

3. Set the voltmeter to the 20 volts DC scale. 

4. Touch the negative voltmeter probe to the contact nearest the power 
plug and the positive probe to the contact second nearest the power plug 
(Figure 3-D). 

. If the reading is not 24-25 volts, replace the adapter. 

6. Also check the AC adapter under load. Switch on the PowerBook and 
repeat the voltmeter check. If the reading drops more than 1-2 volts, 
replace the adapter. 
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Figure 3 Battery and AC Adapter Verification 
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CTIA Module Symptom Codes 


Apple adopted the CTIA Module Symptom Codes (MSC) in July 1994 to 
replace company-specific codes used previously. The industry association, 
CTIA, is sponsoring the use of these codes by all personal computer service 
providers. 


When returning a defective module to Apple, always enter the symptom code 
that best describes the problem. If you are using the CTIA form, enter the 
six- digit CTIA code in the CODE field (see Figure 4) on the form . 


Field 

1 Enter the Operating System Code 

Z Enter the Modifier Code 

3-5 Enter the Observed Condition Code (three digit code) 
6 Enter the Action Code 


VENDOR PART # DESCRIPTION 








le 
2. 











OADPV 








Figure 4 CTIA Failure Code Reference 


AppleOrder, the electronic order management tool, implements the CTIA 
failure codes in a four-digit format. Select an Observed Condition Code and a 
Modifer Code by pointing and clicking the mouse on the symptom that best 
describes the problem. These codes will be displayed in the “Observed 
Condition” field on the AppleOrder 3.0 form (see Figure 5). 


EXCH OBSERVED 
PRICE CONDITION 
238.500 501-C 


56.700 3 406-C 


Figure 5 AppleOrder 3.0 Failure Code Reference 














SELECT PART 


1. 661-0733 
2. 661-0763 


DESCRIPTION 


LGC BD, 16MHZ, MAC COLOR CLASSIC 
MOUSE II, DESKTOP BUS 













































The Apple SRO form also implements the codes in a four digit format. If you 
are using the SRO form, write the three-digit Observed Condition Code 
followed by a one-digit Modifer Code in the “Repair Confirmation 
Code/Symptom Code” section on the form. 
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OPERATING SYSTEM CODE 
Description 
Not applicable 
DOS 
Windows 
Windows NT 
OS/2 

UNIX 

Apple II 
Macintosh 
Novell 
Banyan 


MODIFIER CODE 
Description 

Not applicable 
Continuous 

Intermittent 

Fails after warm up 
Environmental 
Configuration - Peripheral 
Damaged 


ACTION CODE 
Description 
Return 

Adjust 

Reseat 

No action 
Reload 
Configure 


OBSERVED CONDITION CODE 
Description (Generic) 

Good part 

No power/power light 

Will not boot from hard disk drive 
Mechanical 

Damaged 

System hangs up 

Intermittent 

Cosmetic 

Screen bright, no Mac face 
Reset problem 

Hibernation/sleep problem 
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Display 

No video 

Unstable video (jitter/flicker) 
Focus/convergence 

Poor resolution 

No back light 

Color(s) missing 

Pin cushioning 
Horizontal/vertical bright lines 
Rolls vertically 

Diagonal stripe 

Fan not spinning 

Distorted sound 

Cannot adjust contrast 
Random characters on display 
Dim or low intensity 

Incorrect picture size/alignment 
Won’t show 2nd monitor 


Drives, Internal or External 

Noisy 

Will not spin 

Read/write error 

Format error 

ID error 

Lost records 

Bad sectors 

Drive will not mount 

Not recognized w/ 
utility or formatter 

Will not accept disk 

Disks do not work in another 
drive 

Will not boot, reads & writes OK 


Input Devices 

Keyboard locks up 

Sticky key 

Inoperative key 

Incorrect key code 

Foreign substance spilled on 
unit 

Pointing device not tracking 
properly 

Jittery/intermittent 

Mechanical failure 

Bad cord/cable 

Locks up system 

No response, logic board OK 
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Boards 

Memory error 

Keyboard/pointing device error 

Hard drive error 

Floppy drive error 

Video error 

Tape drive error 

Network card error 

Communications error 

Configuration error 

Parallel ports 

Serial ports 

Set up 

Wrong beeps/startup tone 

Emulation 

Bad expansion slots 

Audio input not functioning 

Audio output not functioning 

Battery failure 

Inoperative control panel 

Dark screen with startup tone 

Sad Macintosh 

Cannot shutdown 

Known good mouse/paddle not 
working 

Bad or no color, monochrome 
OK 

Will not run off AC power 


Power Supply 

Overheat (fan problem) 

Random reset 

Voltage missing 

Noise/hum 

Crowbar/chirping 

Blows fuses 

Causes system failures 

UPS battery replacement 
indicated 

UPS power-on indicator not lit 
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Printer/Fax 
Print quality (include sample) 
Paper handling 
Accessories 
Overheating 
PCB 
Scanner 
Communications 
Software 
No power light 
Improper print head movement 
Select button inoperable 
Fails self test 
Indicator lights suggest fault 
Printer not seen by CPU 
Self test OK, won't print 
from host 
Prints blank or black pages 


Multifunction Device 

Accessories 

Configuration 

Consumables 

Engine error/fault 

Facsimile 

Other applications 

Paper handling (print scan) 

PCB 

Print/scan/ image quality 
(include sample) 

Software 

System environment 

Docking problem 


Modems 

Self test fails 
Communications failures 
Will not dial 

Will not answer 

Stuck off hook 

Locks up 
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Overall Approach 
Quick Checks ——— Perform telephone and on-site quick checks 


Duplicate problem and gather information 


Software Go over system-crash checklist 


Troubleshooting 


Perform appropriate desktop procedures 
and practices 


Hardware 


Troubleshooting Perform hardware troubleshooting 





Telephone and On-Site Quick Checks 


¥ Check the power source and power connection. 

Y Check all cables and cable connections. 

¥Y Check the adjustment of all user controls. 

/” Check that not more than one System file is on the startup device/disk. 

“Y Check that the computer system and the system software are 
compatible. 

“ Open the computer and verify that all circuit boards, fuses, and chips are 
secure, clean, and undamaged. 


Information Gathering 


When quick checks do not identify the problem, try duplicating the problem, 

and gather as much information about the problem as possible. Take special 

note of the following: 

¢ Operating condition of the system when the problem occurs (application 
and version, system software and version, whether networked, system 
configuration, peripherals, INITs, CDEVs, DAs, etc.) 

e — Exactly what your customer is doing when the problem occurs 

e What happens to the system (freezes, crashes, displays error message) 

¢ — What your customer has tried to do to fix the problem, and the outcome 

¢ Ifthe problem appeared recently, note what your customer recently 
changed or added to the system 


Using this information, perform appropriate solutions from the following 
System-Crash Checklist. If this systematic approach does not fix the problem, 
your customer probably has a hardware problem (refer to "Hardware 
Troubleshooting" later in this section). 
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Software Troubleshooting 











System-Crash Checklist 


~“ Check whether the problem is peculiar to one application (try 
replicating the problem using another application). If the 
application is at fault, consult the following chart for suggestions. 


Problem 


Program incompatible 
with system software 


Program corrupted 


Insufficient memory 
to run program 


Message “Application 
is busy or missing” 
displays 


Programs (especially 
DAs, INITs, and 
CDEVs) conflict 


Solutions 
1. Contact vendor about program update. 
2. Remove program from system. 


System crashes can corrupt program and system software. 
Remove program. 

Reinstall program and system software from original disks. 
Reinstall system software. 


Close other applications and restart program. (You may have 
to restart system.) 

Allocate more memory to application. Select application, 
select Get Info from menu bar, and increase allocated 
memory in dialog box. 

If applicable, check RAM cache. If cache is set too high, 
computer diverts some RAM for system use, thus reducing 
RAM available for programs. 

Turn on Virtual Memory. 

Install additional RAM. 


Make sure application is present on drive. 

Make sure document was created with same version of 
application as application on drive. 

Launch application first; then open document from application. 
Rebuild desktop. 

Reinstall application. 

Run a utility program, such as Norton Utilities, that resets 
corrupted bundle bits. 


Run Compatibility Checker before installing System 7. Remove 
or update any questionable INITs or CDEVs. 

lf program was added just prior to problem, remove offending 
program. 

Remove all DAs, INITs, and CDEVs, and replace one at a 
time until offender is found. 


~“ Check whether the problem is with system software (boot from a 
floppy) or with multiple system folders (use Find command). 
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Problem Solution 


Multiple system = 
folders 


Corrupted system — 
software 


Remove all system folders except folder with Macintosh icon 
on it (see Desktop Procedures and Practices). 


Replace system software. (When replacing corrupted system 
software, avoid introducing new problems. Always use 
Installer on original system software disks; do not use 
System 6 Installer with System 7. If you remove System file 
before running Installer, you must replace fonts and desk 
accessories. Make copies of your customer’s fonts and desk 
accessories before running Installer. For more information, 
refer to Replacing the System File under Desktop Procedures 
and Practices. 


Desktop Procedures and Practices 


Identifying and remedying problems that may be software related requires 
familiarity with basic desktop management procedures and practices. An 
inappropriately managed desktop could cause the following problems. 


Booting With Extensions Off 


Symptoms: Applications quit unexpectedly or freeze at any time. Machine may even 
hang up when idle. 

Occurs: If an extension or control panel is not compatible with the system software 

(or with another extension or control panel) the machine may exhibit erratic 


behavior. 


Remedy: Disable all extensions and control panels temporarily. 
Procedure: Hold down the shift key before the Welcome to Macintosh message 


appears. 


Multiple System Folder Problems 
Symptoms: System crashes; unusual error messages; font and DA lists change 
unexpectedly. 
Occurs: When disks containing system folders are dragged onto system or system 
software is loaded without using Installer. 
Remedy: Locate and remove all system folders without the Macintosh icon on the 
folder; also remove any extra System or Finder files. 
Procedure: Boot from known-good system disk, use the Find command to locate and 
remove multiple system folders, and reboot computer. 
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INIT and CDEV Conflicts 


Symptoms: 
Occurs: 
Remedy: 


Procedure: 


This problem is very common under System 7. Be sure to run the 
Compatibility Checker before installing System 7. Remove any 
questionable INITs or CDEVs (or update them with newer versions and 
rerun the Compatibility Checker). 


System crashes and myriad of other problems. 

When an INIT or CDEV conflicts with an application on system. 

Locate and remove all INITs and CDEVs, and then replace them one at a 
time until the conflict returns. 

Place all INITs and CDEVs in a separate folder within System Folder (this 
prevents INITs and CDEVs from loading when you boot the system), and 
return each INIT and CDEV to the System Folder one at a time. 
(Renaming an INIT, such as adding a prefix of “Z” so it loads last, may 
remedy the conflict.) Turn off INITs before you install new software. 


RAM Cache Out-of-Memory Problems 


Symptoms: 


Occurs: 
Remedy: 


Procedure: 


RAM cache is a feature that speeds up operation of the system. The RAM 
cache acts as a special RAM buffer between applications and drives. From 
32K to 768K of the most frequently used blocks of data can be stored in the 
RAM cache, which can significantly increase speed within an application 
and cause applications to launch from and return to the Finder more 
quickly. Memory problems can occur when the RAM cache is set too high. 


Insufficient memory problems; applications won’t run; degraded system 
performance; ID=28 system bombs in systems configured with 1 MB or less 
of memory. 

When RAM cache is set too high (available system memory is insufficient 
to run program). 

Switch off RAM cache or reduce amount of memory allocated to RAM 
cache. 

Open Memory control panel and reduce RAM cache allocation as desired. 
Reboot system. 


Rebuilding the Desktop / Slow Finder 


Symptoms: 
Occurs: 


Remedy: 


Procedure: 


Finder cannot locate applications that are on disk drive, or Finder is slow. 
When disk is overloaded with applications and icons, or applications 
contain excessive number of file comments. 

Rebuild desktop file (which erases comments from Get Info comment box 
of all applications on drive). 

Hold down Option and Command keys while booting. Click on OK when 
asked if you want to rebuild the desktop. 
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Resetting Corrupted Parameter RAM 


Symptoms: 


Occurs: 


Remedy: 
Procedure: 


Macintosh does not boot from internal hard drive, a serial device (modem, 
printer) is not responding, or error message that port is already in use. 
When an application crashes, it sometimes executes code that corrupts 
parameter RAM (PRAM). PRAM contains information required by the 
Macintosh operating system (OS) to start up from an internal SCSI drive, as 
well as other OS information. 

Reset PRAM to its default value. 

Hold down Option, Command, P, and R keys during startup but before 
"Welcome to Macintosh" appears. 


Updating Your Hard Drive Software 


Symptoms: 
Occurs: 


Remedy: 
Procedure: 


System does not recognize or boot from hard drive. 

When startup instructions (boot blocks) on the hard drive are damaged or 
the hard disk driver is damaged. 

Replace the hard disk driver. 

Boot the computer from a startup disk that contains an appropriate hard 
disk setup program. (For Apple hard drives, use the Apple HDSC Setup 
program found on a Macintosh Disk Tools disk.) Install or update the hard 
disk driver on the hard drive. 


Removing and Preventing Viruses 


Symptoms: 
Occurs: 


Remedy: 


Procedure: 


Prevention: 
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Unexplained system crashes; corrupted or disappearing files. 

After using a disk or program that is infected by a virus (often contracted 
from shareware found on electronic bulletin boards). 

Use an antivirus program to eradicate the virus, and practice virus 
prevention in the future. 

Boot the computer from a startup disk that contains an antivirus application 
and launch the eradication program. There are several effective antivirus 
programs, including Disinfectant by John Norstad, /nterferon and Virex by 
Robert Woodhead, and SAM from Symantec. 

Many of the antivirus applications include programs for screening inserted 
disks for known viruses—use them! Also, master disks should be locked; 
applications can be protected by locking them using the Get Info box. Be 
sure the virus utility is System 7 compatible. Incompatible versions can 
cause unexpected problems that are difficult to track down. 
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System Enablers 


System enablers are software modules, specific to a given CPU (hardware 
model). A system enabler overrides system resources at startup to allow 
existing system software to support new Macintosh models. This mechanism 
eliminates the need to release CPU-specific system software each time a new 
Macintosh model is released. System Enablers are located at the top level of 
the System Folder — not in the Extensions folder. 


The System 7.1 base system has built-in support for all Macintosh models that 
shipped before the release of System 7.1 (from the Macintosh Plus through the 
Macintosh Quadra 950 and PowerBook 145). All new Macintosh models 
shipping after the release of System 7.1 will include System Enabler software 
specific for that model or a particular family of models, such as the Macintosh 
PowerBook family. 





System enablers replace the release strategy that Apple used in the past for 
minor system changes needed for new hardware. The old strategy was to 
release a new version of the system software, such as version 6.0.8 or 7.0.1. 
With enablers, the differences in hardware no longer require a new system 
release, but instead each new computer has its own enabler (if necessary) to 
make the system work for that hardware. Enablers reduce user confusion and 
unnecessary upgrades. In the past, every time a computer was released with 
its corresponding new software , users of older computers were unsure if they 
needed to upgrade to the new system software. Many assumed that since it 
was newer, it was better. This usually wasn’t the case. For instance, upgrading 
from 7.0 to 7.0.1 on a Macintosh IIcx, gives you nothing new. 


Apple will continue to use system extensions or components to add new 
functionality across the product line, as with QuickTime and Macintosh Easy 
Open. 








Some General Rules About Enablers’ - 


System enablers are system software, designed and intended solely for the use 
of Apple Computer. Their functionality and implementation will change. An 
enabler is essentially an extension to the System file. 


If there are multiple enablers in a System Folder, the system will use only one 
of them. The system software (System file plus enabler) is responsible for 
arbitrating which enabler is used on a specific computer. It looks at the 
computer type it’s currently running on, the computers that the enabler 
supports, and some enabler-internal applicability flags. Note that this is how 
the decision is currently made; as enablers are used for more computers and in 
different situations, more variables may be added to the decision process. 
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System Enabler Versions 


System enablers are required for the Macintosh models indicated below with 
System 7.1 or later. Macintosh computers that require system enablers will not 
Operate properly with System 7.0.1 or earlier. The Plus, SE, SE/30, Classic, 
Classic II, LC, LC I, Mac II, IIx, Icx, IIsi, Ifx, PB 100/140/145/170, Quadra 
700/900/950, Performa 200/400/405/410/430 do NOT need a system enabler. 


This chart shows the appropriate system enabler for the indicated Macintosh 
computer. You can find the enablers on the Applelink network (Path: 
Software Sampler, Apple SW Updates, Macintosh, Supplemental System 
Software, System Enablers). 


Macintosh Enabler Version 








Macintosh Centris 610 System Enabler 040 





Macintosh Centris 650 System Enablers 040 





Macintosh Centris 660AV System Enabler 088 








Macintosh Color Classic System Enabler 401 





Macintosh Ilvi System Enabler 001 











Macintosh Ilvx System Enabler 001 











Macintosh LC III System Enabler 003 





Macintosh LC 475 System Enabler 065 








Macintosh LC 520 System Enabler 403 








Macintosh LC 575 System Enabler 065 





Macintosh PowerBook 160 System Enabler 131* 








Macintosh PowerBook 165 System Enabler 131* 








Macintosh PowerBook 165c System Enabler 131* 








Macintosh PowerBook 180 System Enabler 131* 











Macintosh PowerBook 180c System Enabler 131* 








Macintosh PowerBook 520 500 Series Enablert 








Macintosh PowerBook 520c 500 Series Enablert 





Macintosh PowerBook 540 [ 500 Series Enablert 





Macintosh PowerBook 540c 500 Series Enablert 











Macintosh PowerBook Duo 210 System Enabler 201T 








Macintosh PowerBook Duo 230 _ | System Enabler 201t 











Macintosh PowerBook Duo 250 PowerBook Duo Enablert 
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Macintosh Enabler 


Version 


PowerBook Duo Enablert 1.0 





Macintosh PowerBook Duo 270c 











Macintosh PowerBook Duo 280 PowerBook Duo Enablert 1.0 








Macintosh Quadra 605 





Macintosh Quadra 610 





Macintosh Quadra 650 





Macintosh Quadra 660AV 





Macintosh Quadra 800 





Macintosh Quadra 840AV 





Macintosh TV 





Performa 600 





System Enabler 065 
System Enabler 040 
System Enabler 040 
System Enabler 088 














System Enabler 040 











Performa 450, 460, 466, 467 





Performa 475, 476 





Performa 550 








System Enabler 088 
System Enabler 404 
System Enabler 304 
System Enabler 308 
System Enabler 364 























Performa 575, 577, 578 





Power Macintosh 6100 








Power Macintosh 7100 
Power Macintosh 8100 





System Enabler 332 





System Enabler 364 








PowerPC Enabler 
PowerPC Enabler 














PowerPC Enabler 











* 


System Enabler 131 replaces System Enabler 111 and System Enabler 121. 


t | Express Modem users should install the Duo Battery Patch (Extension) which is 
available on the AppleLink network. 
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This section takes you through all preparation, installation, and post- 
installation steps you should take to properly install system software version 
7.1 ona Macintosh computer. 


Print and read the Read Me file, located on the Tidbits disk inside the Apple 
Utilities folder. This file contains current information on System 7.1. Also, 
system disks supplied with Macintosh computers come with an Install Me First 
disk. If you have this disk, follow the instructions on it. 


If you don’t have an Apple hard drive, or it you used third-party software to 
format your hard drive, verify that the formatting software is compatible with 
System 7.1. Contact the software developer. 


System software version 7.1 requires a Macintosh computer with at least 2 MB 
of RAM (4 MB of RAM is strongly recommended), and a hard disk with at least 
5 MB of disk space available. 


You can install over System 6 or System 7, or on a hard drive that doesn't have 
a System Folder. The Installer can't install on a hard drive with System 5 or 
earlier. If you have System 5 or earlier, it's important to follow the instructions 
for a clean installation. 


Back Up Your Hard Drive 


Back up your entire hard drive. If this isn't possible, at least make a backup 
copy of your System Folder. 

1. Click the System Folder once to select it. 

2. Select Duplicate from the File menu or press Command-D. 

3. Save the duplicate System Folder to another hard drive or to floppy disks. 


Disable Virus and Security Software 

1. Select Control Panel from the Apple menu. 

2. Double-click the security software icon (for example, Empower or 
MacPassword). 

Turn off the security software. 

Close the security software window. 

Close the control panel window. 

Double-click your System Folder to open it. 

If you have Symantec Antivirus for the Macintosh (SAM) installed, drag 
SAM Intercept and SAM Virus Definitions out of your System Folder. 


eS oe 
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Prepare for a Clean Installation 

1. Start up from the Disk Tools disk. If the computer ejects the Disk Tools 
disk and won't start up from it, be sure you have an Apple SuperDrive. If 
your computer doesn't have a SuperDrive, you need System 7.1 on 800K 
disks. To get these disks, call the Apple Assistance Center at (800)767- 
2775. 

2. Double-click your hard drive icon to open it. 

3. Double-click your System Folder to open it. 

4. To retain some of the fonts and desk accessories you've installed, you'll 

have to remove them from the current System file. Double-click the 

System file and drag the fonts and desk accessories out. 

Select the Finder file within the System Folder. 

Hold down the Shift key, scroll down, and select the System file. 

Drag the Finder and System files to the Trash. 

Emptying the trash should wait until installation is successful, in case 

anything goes wrong. These files are harmless in the trash. 

9. Close the system folder’s window. 

10. Click on the system folder’s name to highlight it. 

11. Type the word “storage” and press the Return key. 





CONN 


Remove Unnecessary and Incompatible Files 


If you have the Tune-Up file in your system, delete it from the Extensions 
folder within the System Folder. The System 7.1 Installer doesn't remove 
Tune-Up, and removing it saves disk space. System 7.1 includes Tune-Up 
enhancements. 


MODE 322 and MacTCP 1.1 and earlier versions aren't compatible with System 
7.1. If you have these installed, remove the files from the Extensions folder. 
You can use the 32-bit system enabler with System 7.1 instead of MODE 32. 





Check Available Hard Drive Space 

Be sure you have at least 5 MB of disk space available on the hard drive where 
you're installing the system software. Double-click on the hard drive icon, and 
choose by Icon from the View menu. The upper-right corner of the window 
displays the amount of available disk space. If there's less than 5 MB available, 
you'll need to delete some files. Copy files to floppy disks if you need to, then 
drag them to the Trash, and empty the Trash. 
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Check Compatibility = 
If you're upgrading from an earlier version of System 7 to 7.1, check the 
Software Compatibility list or run Compatibility Checker 2.0. 


Run Disk First Aid 
Disk First Aid is a utility that verifies the directory structure of any hierarchical 
file system (HFS) based storage volume. Many hard drives, floppy drive, and 
compact disc (CD) drives are HFS-based storage volumes. 


If imperfections are found within a volume, you can use Disk First Aid as a 
“first step” to repair the defects. Ifa volume has suffered several corruptions, 
you may need to use other utility programs or repair methods. 


Be sure you followed the instructions under "Disable Virus and Security 
Software" earlier in this section, before you begin. 


1. Startup with the Disk Tools disk. The Disk Tools disk icon appears in the 
upper-right corner of the desktop. If it doesn't appear there, select 
Restart from the Special menu. When the disk ejects, push it back into 
the drive immediately. 

2. Double-click the Disk Tools icon to open it. 

Double-click the Disk First Aid icon. 

4. Click the Drive button to select your first hard drive. Click the Open 
button. 

5. Click the Start button. If there are no problems, and you want to check 
other disks, choose Close from the File menu and then choose Open. 
Select another drive. Ifa drive is damaged, click the Repair button. If 
repairs are unsuccessful, you'll need to back up the drive, then reinitialize 
the drive with HD SC Setup. 

6. Choose Quit from the File menu. 


vv 
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Update Hard Disk Drivers 


Drivers are small bits of information that tell your hard drive how to interact 
with your Macintosh computer. You must update these drivers on an Apple 
hard drive before installing System 7.0 or higher. 


Before updating drivers, be sure you followed the instructions under "Disable 
Virus and Security Software” earlier in this section. 


1. Startup with the Disk Tools disk. The Disk Tools disk icon appears in the 
upper-right corner of the desktop. If it doesn't appear there, select 
Restart from the Special menu. When the disk ejects, push it back into 
the drive immediately. 

2. Double-click the Disk Tools icon to open it. 

Double-click the Apple HD SC Setup icon. 

4. Click the Update button in the dialog box that appears. If the update is 
successful, it will display the message "Driver Update Successfully 
Completed." If the Update button is dimmed, no update is required. 

5. Click the Quit button. 





Vv 
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System 7.1 software consists of either: 


A set of nine 800K disks: Disk Tools, Install, Install 2, Install 3, Printing, 
Fonts, Fonts 2, Tidbits, and Tidbits 2, or 

A set of six 1.44 MB (high density) disks: Disk Tools, Install, Install 2, 
Printing, Fonts, and Tidbits. 


To install System 7 software, follow these directions: 


1. 


If you're installing from 1.44 MB disks, start your Macintosh computer 
from the Install disk. 


If you're installing from 800K disks, start up from the Disk Tools disk. 
Then eject the Disk Tools disk and insert the Install disk. Since the 800K 
Install disk doesn't contain a System file, you can't use it as a startup disk. 
You'll have to swap between the Disk Tools and Install disks 4 to 6 times 
before the Installer begins. 


When the welcome message appears, click the OK button. The Easy 

Install window appears. Select one of these two available options: 

e Easy Install, which installs the Macintosh system software and 
printer software recommended for your computer, or 

e Customize Install, which lets you override the recommended 
software and choose the software you want installed. 


For Macintosh Quadra, PowerBook, and LC users: When installing System 
7.1 on the Quadra 700, 900, and 950; Macintosh LC and LCI; and 
PowerBook 100, 140, and 170 computers use the Easy Install option or 
choose System software for any Macintosh in the Custom Install 
window. DON'T use Custom Install for other software choices—the 
Monitors control panel won't install properly if you use this option. 


Easy Install 


1. 


Click the Switch Disk button to select the disk you want to install with 
system software. 

Click the Install button to do the Easy Install. 

Follow the instructions on the screen. Messages appear, prompting you 
for the proper disks. When installation finishes, a dialog box appears. 
Click the Quit Button. 

Select Restart from the Special menu. 
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Customize Install 

1. Click the Customize button. 

2. When a window appears, click the Switch Disk button to select the disk 
you want to install with system software. 

3. Select the items you want to install. Press the Shift key, and click to select 
multiple items. Your selections appear beneath the scrolling window. 

4, When you've made your selections, click the Install button. Messages 
appear, prompting you for the proper disks. You'll see a message telling 
you that installation is complete. 

5. Click the Quit button. 


Net Install 
If someone has previously set up the network, you can install System 7.1 over a 





network: 

1. Connect to the shared disk that contains the Net Install folder. 

2. Open the Net Install folder. 

3. Double-click the Installer icon. 

4. Follow the instructions under "Easy Install" or "Customize Install," which 


appear earlier in this section. 





After Installation is Complete 
If you want to use the fonts and desk accessories that were installed in your 
old System file, drag the font files to the new System Folder on your hard 
drive. The system will automatically place the fonts into the Font folder. Drag 
the desk accessories to the Apple Menu Items folder. 


If you installed any software that modified your old System file, you need to 
reinstall that software after you install System 7.1. Delete the old System file 
from the desktop. The Installer program doesn't install QuickTime 
automatically. Use the QuickTime disk to install the QuickTime extension. 


If you need to create an empty suitcase, duplicate an existing suitcase. Drag 


the contents of the duplicated suitcase to the Trash. You can duplicate the 
remaining suitcase whenever you need one. 
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System 7 Pro doesn’t replace System 7.1—it enhances the functionality of the 
base system software release. System 7 Pro provides the following software in 
one package: 

¢ — System 7 version 7.1.1 

e — PowerTalk 1.0 (AOCE collaboration services for individuals) 

e AppleScript 1.0 (runtime and script editor) 

¢ QuickTime 1.6.1 (Apple’s multimedia technology) 


System 7 Pro has all the features of System 7 including: 

e Fast access to files and applications with Finder tools such as Find, the 
Apple Menu, and aliases 

e Publish and Subscribe functions for automatic updating of documents 

e Support for Apple TrueType technology 

¢ — One-button installation 


You can install System 7 Pro in any Macintosh computer with 4 MB of RAM (5 
MB of RAM is recommended), a hard drive, and an Apple SuperDrive. System 
7 Pro doesn’t run on the Macintosh 128, Macintosh 512, Macintosh Plus, or 
Macintosh XL. 


If you already have System 7 software installed on your disk, the System 7 Pro 
Installer will update it, leaving your existing fonts, desk accessories, extensions, 
and so on untouched. 


PowerTalk 
PowerTalk allows you to correspond and work with others using built-in mail 
and collaboration services. Use your modem or an AppleTalk network to send 
messages of any type — including text, images, video, and sound — to other 
System 7 Pro users. 


With PowerTalk, you can send items from your desktop by dragging and 
dropping the item to be sent onto an information-card icon for the recipient. 
You use this same method whether you're sending the item to other 
PowerTalk recipients or using access software provided by other vendors to 
reach fax or other electronic-mail destinations. 


Incoming mail items arrive in a single universal desktop mailbox directly on 


the Macintosh desktop. You can open items, copy them to folders, and 
otherwise manipulate them as you would any other desktop objects. 


General Troubleshooting 


PowerTalk also lets you create catalogs of information that facilitate your 
collaboration with others, from simple address lists to collections of images or 
sounds. 


PowerTalk has a “key chain” that lets you protect and access your mailbox, 
AppleShare volumes, and other services using a single access code. 
Commercial-grade electronic-signature support is provided via PowerTalk’s 
DigiSign software. 


PowerTalk features: 

e Exchange mail with other PowerTalk users without a server or system 
administrator. 

e — Send items with a “drag and drop” of desktop icons. 

e Send a single document over multiple delivery mechanisms (fax, 
electronic mail, and so on) with a single command. 

e Use PowerTalk catalogs to organize the information you refer to most 
often when collaborating with others. 

e Implement basic mail services with the AppleMail letter application, 
which supports text, images, video, and sound. 

e — Protect your mailbox and other PowerTalk services with a single access 
code. 

° Use DigiSign software to approve documents electronically. 

¢ Use PowerTalk-savvy applications to further automate and extend your 
messaging capabilities. 

e — Obtain additional authentication and encryption capabilities with optional 
PowerShare servers. 

e — Receive mail from multiple sources in a single desktop mailbox, with an 
In Tray for viewing and organizing all kinds of correspondence sent to 
you and an Out Tray for viewing the correspondence you've sent. 








AppleScript 


AppleScript is a system-level “macro” language that lets you invoke pre- 
scripted automated tasks. 


AppleScript features: 

e — Automate routine tasks. 

¢ Create custom solutions using off-the-shelf AppleScript-savvy 
applications. 

e Use a consistent scripting language across all AppleScript-savvy 
applications. 
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QuickTime 


QuickTime is Apple’s multimedia technology. It lets you view, copy, and paste 
video, animations, images, and sound as easily as you manipulate text. 


QuickTime features: 

e — Enables you to edit and play back QuickTime movie files. 

e Uses a cross-platform file format that allows playing back Macintosh 
QuickTime files on Microsoft Windows systems using QuickTime for 
Windows. 

¢ Offers built-in ability to compress video, animation, and still-image files to 
a fraction of their original size. 

¢ — Supports Kodak’s PhotoCD format. 

¢ — Lets you import audio files from CDs using an AppleCD 300 or 300i CD- 
ROM drive and add them to QuickTime movies using the QuickTime 
standard file-preview dialog box from any QuickTime-compatible 
application. 

¢ — Supports PowerBook systems that have 16-level gray-scale display. 
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Apple Software Restoration CD 


The Apple Software Restoration CD products help Service technicians quickly 
and accurately restore system software and market-bundled applications on 
systems they are repairing or upgrading. 


Each CD includes these features: 

e CD with the capability of booting the system 

e At Ease interface 

e  Avariety of Apple disk utilities (such as Disk First Aid and HD SC Setup) 

e A familiar Installer interface for restoring software to a drive the user 
chooses 

e Fast installation 

e — Easy-to-follow user’s guide 

e An on-line Read Me file 

e Compatibility with AppleCD SC Plus, AppleCD 150 and AppleCD 300 





Apple Software Restoration CD System Software 


This product provides software and installers that allow technicians to restore 
the original system software that shipped on an Apple computer, peripheral, 
printer, or networking card. Included on this CD is the necessary software for 
initializing, updating, and repairing hard drive directories. 


This CD is available by subscription only and will be updated quarterly or as 
often as Apple determines is necessary. Each update in this subscription 


program will replace the previous version of the CD. 


To order the System Software CD (part number: 077-8000), contact the Apple 
Customer Service Center at 800-919-2775. 





Volumes 1 and 2 


This product provides software and installers for technicians to restore the 
original system software that shipped on computers offered through specific 
market or channel programs since October, 1992. Use this tool during the 
repair process to restore system software and third-party bundled applications. 


Volume 1 contains the system software and third-party applications included 
on Consumer Channel configurations. Volume 2 contains K-12/Higher 
Education configurations. Both volumes also contain software for initializing 
systems with HD SC Setup and for updating and repairing hard drive 
directories. This CD isn’t subscription-based, but is available for individual 
purchase. 
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System Self-Tests 


Symptom/Cure 


Troubleshooting 


Isolating a Hardware Problem 








Diagnostic error chords 





-—— MacTest Pro 





Diagnostic Software }—— 
——— Macintosh Hard Drive Test 





Symptom/cure charts 






Charts 
Module swapping 






Flowcharts Startup problem flowcharts 


System Self-Tests—Start up the customer’s system, listen for diagnostic 
error chords. 


Diagnostic Software—If the system passes the self-tests but the problem 
persists, try running the appropriate MacTest Pro program. If you 
suspect a hard drive problem, you should also run the Macintosh Hard 
Drive Test program. 


Symptom/Cure Charts—If the customer’s system (or MacTest Pro) does 
not boot or MacTest Pro fails to find the problem, refer to the 
symptom/cure charts in the section that covers your customer’s 
computer. If you think you recognize the problem and you have the 
necessary replacement module with you, try module swapping. 


Troubleshooting Flowcharts—If the customer’s system (or MacTest Pro) 
does not boot or MacTest Pro fails to find the problem and the problem 
is not clearly defined or not listed in the symptom/cure charts, refer to 
"Startup Problems—Flowcharts" in this section. These flowcharts present 
a step-by-step procedure for isolating the problem. 
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Hardware Troubleshooting Guidelines 


1. Use only known-good test equipment and diagnostic programs. 

2. The troubleshooting tools are designed to test a system in its minimum 
configuration. Disconnect external peripherals and remove all NuBus 
cards. After verifying that the computer is fully operational, reinstall or 
reconnect and test each expansion card and external device one at a time. 

3. When using the symptom/cure charts, always try the solutions one at a 
time, in sequence, until you fix the problem. If the problem remains, 
reinstall the original module before trying the next solution. 

4. The hardware troubleshooting flowcharts verify each repair action by 
looping back to the start (Flowchart 1). Ifa repair does not fix the 
problem, reinstall the original module, return to the flowblock of origin, 
and perform the next repair action on the list. 

5. When instructed to replace the logic board only, place the customer’s 
SIMMs on the replacement logic board. There is never a need to move 
the ROM SIMM from one logic board to another. Certain logic boards, 
built early in production, use a ROM SIMM. Boards produced later have 
ROMs mounted directly on the logic board. Moving the ROM SIMM, will 
cause the board to be rejected by Apple. 

6. Always verify that the original problem has been fixed. To verify that the 
original problem is fixed, duplicate the conditions under which it 
appeared. To verify that there are no additional faults, run MacTest Pro. 
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NOTE: At startup 
you should hear a 
medium-pitched 
soft chord. 


START 


Turn on system 
without startup disk. 











Is 
startup No Go to 
SEQUENCE Flowchart 2. 
normal? 







Yes 





Does 
disk icon with 
flashing "?" 
appear? 






No Go to 
Flowchart 4. 







Yes 


Boot appropriate 
MacTest Pro disk. 









Does 


Yes ~MactTest Pro 











main screen 
appear 
9 


No 





Shut down and install 
known-good MacTest Pro disk. 
Switch on power. 













Does 
test screen 
appear? 






No Go to 
Flowchart 6. 







Yes 


Run MactTest Pro. Verify 
® | there are no system faults. 
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Run Hard Disk Test. 





Flowchart 1 Startup Problems 


General Troubleshooting 





NOTE: During a normal 
chord sequence, you'll 
hear a single, medium- 
pitched startup chord 


only. START 


If an error is encountered at 

startup you will hear: 

1. A medium-pitched startup chord 

2. An error chord (a short, harsh 
chord) 

3. A test monitor chord (four tones, 

low to high) 



















Is the 
startup chord 
normal? 


Yes Return to 
Flowchart 1 


The system detects a RAM SIMM or 

hardware problem: 

1. Replace bad SIMMs on logic 
board. 

2. Replace logic board. Install 
customers SIMMs on replacement 
logic board. 

3. Replace the original logic board 

and install known good SIMMs on 

Original logic board. 


Go to 
Flowchart 3 












NOTE: If the first corrective 
action doesn't fix the problem, 
return the system to its original 
condition and perform the next 
action. 


Flowchart 2 Startup and Error Chords 
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START 





1. Disconnect hard drive power 
and data cable connectors. 
2. Disconnect disk drive 2 cable. 
3. Run system from drive 1 only. 










Switch on system without startup disk. 





any video \_No 


NOTE: Suspected problem 
areas include system video, 
system logic and control, and 
system power. 









displayed? 









Does 
disk icon with 
flashing "?" 







displaying 
unrecognizable 
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Is an 
error icon 
displayed? 















. Replace video cable. 
. Replace monitor. If now OK, 


. Replace video interface card. 


. Replace logic board SIMMs. 
. Replace logic board. Install 


. Replace power supply. 


Go to 
Flowchart 4. 

























troubleshoot monitor. If not 
OK, go to box below. 















If now OK, troubleshoot replace- 
able RAM on bad card. 





customer's SIMMs on 
replacement logic board. 






Go to 
Flowchart 5. 


Flowchart 3 Startup Problems 
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sil NOTE: Suspected problem 


areas include system video, 
system logic and control, and 
system power. 









Turn off system power, remove the top cover, 

and check the lithium batteries with a voltmeter. 

The batteries must read: 

3.0V or higher: Macintosh Compacts, LC 
Series/Quadra 605, Performa 
400 Series. 

3.2V or higher: Quadra 610, 650,660AV, 800, 

840AV, 900, 950, AWS 60, 80, 

95, WGS 6150, 8150, 9150 
























Are 
batteries 
OK? 


1. Replace power supply. 
2. Replace logic board. Install 
customer's SIMMs on 
replacement logic board. 


Go to 
Flowchart 6. 








Replace bad battery and 
reset system. 
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replacement logic board. 
. Replace power supply. 
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Flowchart 1. 






Flowchart 4 Startup Problems 
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START 


Switch off system power and remove 

cover. Disconnect: 

1. SCSI data cable (from both hard 
drive and CD-ROM drive) 


2. SCSI power cable (from both hard 
drive and CD-ROM drive) 







Restart the system. 







. Replace drive cable. 

. Replace disk drive. 

. Replace power supply. 

. Replace logic board. Install 
customer's SIMMs on 

replacement logic board. 


Return to 
Flowchart 1. 
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Insert MacTest Pro 
and switch on 
system power. 











. Replace drive cable. 
. Replace disk drive. 
. Replace power supply. 






Does 
the MacTest 
Pro main window 
appear? 






. Replace logic board. Install 
customer's SIMMs on 
replacement logic board. 





Return to 
Run MactTest Pro. Flowchart 1. 


Verify there are no 
faults. 





Flowchart 5 Startup Problems 
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START 
Restart system 
with MacTest Pro. 


NOTE: Suspected problem 
areas include the hard drive, 
system logic and control, 
and system power. 













Does 
the MacTest 
Pro main screen 
appear? 


No 


Run MacTest Pro. Run 
Macintosh Hard Drive 
Test. Verify absence 

of faults. 


















. Replace floppy drive cable. 

. Replace floppy drive. 

. Replace hard drive power and 
data cables. 

. Replace hard drive. 

. Replace power supply. 

. Replace logic board. Install 
customer's SIMM's or 

replacement logic board. 


Return to 
Flowchart 1. 
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Flowchart 6 Startup Problems 
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MacTest Pro is a modular software program that you can use as a diagnostic 
test at the beginning of the troubleshooting process, to help identify the 
source of problems with Macintosh computers and peripherals. It can also be 
used as a confidence test after you have completed your repair steps, to verify 
that the problems identified earlier were successfully repaired. 


The modular design of MacTest Pro allows you to customize the software for 
use in different testing and repair environments, such as on-site service and 
repair centers. MacTest Pro can also be customized for the types of hardware 
that you work with most frequently, such as Macintosh II’s, PowerBooks, Apple 
Workgroup Servers, or Power Macintosh systems. 


Additional Sources of Information 


In addition to the overview presented here, there are several other sources of 
information about MacTest Pro. The MacTest Pro User’s Guide and the 
MacTest Pro Reference Guide are distributed with the software program. The 
READ ME FIRST file is distributed on the MacTest Pro Applications and 
Modules disk, and contains the most up-to-date information on new or revised 
MacTest Pro software. Periodically, screen-readable versions of the MacTest 
Pro documentation are posted to AppleLink (path: Apple Service/Training 
icon; Service & Support bulletin board; Service & Support folder; Diagnostics 
folder). Occasionally, when it is necessary to release a new or revised test 
module to the field more quickly than the subscription mailing process will 
allow, the test module may be posted to AppleLink (same path as above) so 
that Service Providers can download it at their convenience. Announcements 
regarding update mailings are included in the Apple Service Notices (included 
with the Service Source CD and on AppleLink), 


How to Obtain MacTest Pro 


MacTest Pro software is available for purchase as part of the Macintosh Family 
Diagnostics Starter Kit (Service Part Number 077-8312). The Starter Kit also 
includes a one year subscription to the Macintosh Family Diagnostics Renewal 
Program (Service Part Number 011-7091). The subscription must be renewed 
yearly in order to continue receiving updates and revisions to diagnose and 
test new Macintosh products. 
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Suggestions for Using MacTest Pro 


MacTest Pro is distributed on one non-bootable disk, called MacTest Pro 
Applications and Modules, and on several bootable disks. If the computer you 
are diagnosing cannot boot from its own hard drive, or if its system software is 
suspect, you may want to use the bootable disk configured for the particular 
Macintosh being tested. 


In possible, you will want to boot the computer from its own hard drive, 
preferably with extensions off. You can create a MacTest Pro folder on the hard 
drive by dragging/copying the MacTest Pro Application and the suite of test 
modules you wish to run from the MacTest Pro Applications and Modules disk 
to the hard drive. Now you can launch MacTest Pro from the hard drive. 





Placing the application and test modules on the customer’s hard drive has 
several advantages. First, it allows you to customize the test suite you wish to 
load, which helps avoid the “out of memory” condition that can occur if you 
try to load more test modules than the customer’s system can handle. Second, 
it avoids having to run the computer without the Finder, which can be very 
inconvenient if you need to turn AppleTalk on or off while running the tests. 
Launching MacTest Pro from the hard drive also allows you to save and print 
test reports more conveniently. Finally, the tests usually run faster from the 
hard drive than from a floppy. 








MacTest Pro Bootable Disk Configurations 


Each of the MacTest Pro bootable disks is configured to boot on a different 
“family” of Macintosh computers, as described below. Each disk contains the 
MacTest Pro application, several critical test modules, the required system 
enablers (if any), and a specially configured minimum System file. In order to 
fit on the bootable disk with the MacTest Pro application and test modules, 
this minimum System file does not include the Finder. (Note that this 
information is subject to change as new Macintosh systems are introduced.) 





Macintosh CPU Tests, Volume 1A 


This bootable startup disk tests the Macintosh SE/30, IIcx, Ici, Isi, I, Ix, and 
IIfx computers. 
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Macintosh CPU Tests, Volume 1B 
This bootable startup disk tests the Macintosh Classic II, Color Classic, LC, LC 
II, LC Il, LC 520, Ilvx, Ilvi, Performa 200, 250, 275, 400, 405, 410, 430 450, 460, 
466, 467, 520, 600, 600CD and Macintosh TV computers. 


This disk also provides the following system enablers (used with System 7.1 or 
later software): 


e Enabler 001 — for Macintosh IIvx, Ilvi, Performa 600, and Performa 600CD 
e — Enabler 003 — for Macintosh LC III 

e Enabler 308 — for Macintosh Performa 450, 460, 466, and 467 

e — Enabler 332 — for Macintosh Performa 250, 275, and 550 

e — Enabler 401 — for Macintosh Color Classic and Performa 250 

e Enabler 403 — for Macintosh LC 520 and Performa 520 

e — Enabler 404 — for Apple Macintosh TV 


Macintosh CPU Tests, Volume 2 

This bootable startup disk tests the Macintosh LC 475, Performa 475 and 476, 
Macintosh Centris 610 and 650, Macintosh Quadra 605, 610, 650, 700, 800, 900, 
and 950 computers. 


This disk also provides the following system enablers (used with System 7.1 or 
later software): 


¢ Enabler 040 — for Macintosh Quadra 610, 650, 800 and Centris 610 and 
650 

e Enabler 065 — for Macintosh LC 475, Performa 475 and 476, and Quadra 
605 


Macintosh CPU Tests, Volume 3 


This bootable startup disk tests the Macintosh Centris 660AV and Quadra 
660AV and 840AV computers. 


This disk also provides System Enabler 088 for using System 7.1 or later 
software on Macintosh Centris 660AV and Quadra 660AV and 840AV 
computers. 
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PowerBook Tests, Volume 1 


This bootable startup disk tests the Macintosh PowerBook 100, 140, 145, 145B, 
160, 165, 165c, 170, 180, and 180c computers. 


This disk also provides System Enabler 131 for using System 7.1 or later 
software on PowerBook 160, 165, 165c, 180, and 180c computers. 





PowerBook Duo Tests, Volume 1 

This bootable startup disk tests the Macintosh PowerBook Duo 210, 230, 250, 
and 270c computers, and the Macintosh Duo Dock I and Duo Dock II 
computers. 





This disk also provides the PowerBook Duo Enabler for using System 7.1 or 
later software on PowerBook Duo 210, 230, 250, and 270c computers. 





Power Macintosh CPU Tests, Volume 1 
This bootable startup disk tests the Power Macintosh computers. 


This disk also provides the Minimal PowerPC Enabler for using System 7.1.2 or 
later software on Power Macintosh computers. 





Power Macintosh Upgrade Card Tests 
This bootable startup disk tests the Power Macintosh Upgrade Cards. 


This disk also provides the following system enablers (used with System 7.1.2 
or later software): 


e Minimal PowerPC Card Enabler — for Power Macintosh Upgrade Cards 
e Enabler 040 — for Macintosh Quadra 610, 650, 800 and Centris 610 and 
650 computers. 


In addition to the computers listed above, this disk is also designed to start up 


on Macintosh Quadra 700, 900, and 950 computers in which a Power 
Macintosh Upgrade Card is installed. 
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Apple Personal Diagnostics 


Note 
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Apple Personal Diagnostics (APD) is designed to reduce system downtime, 
minimize support calls, offer troubleshooting tips, and help users identify the 
source of problems. The software combines system profiling, disk file 
structure repair, benchmark testing, hardware testing, and system software 
checking in one easy-to-use package giving users a wealth of information about 
their computers with a click of a mouse. APD will enable users to better isolate 
the cause of problems with their hardware and system software, and in many 
cases allow them to repair damaged disk file structures. 


APD is not intended for use as a service tool by Apple Authorized Service 
Providers. Apple Service continues to recommend MacTest Pro as the primary 
diagnostic and repair verification tool for AASPs. APD was designed to 
empower end users to identify irregularities that may affect system 
performance. APD, in combination with its supporting documentation, 
provides the means for a customer to become more effective at 
troubleshooting their Macintosh system. 


There are some important differences between APD and MacTest Pro that 
service professionals should understand. MacTest Pro was designed solely for 
use by Apple Authorized Service Technicians. It is a more sophisticated 
diagnostic product than APD and includes advanced test options that are 
pertinent to a service/support professional. Regular releases of MacTest Pro 
are sent to authorized Service Technicians via an on-going subscription 
program each time new Apple CPUs are released. In addition, MacTest Pro 
tests are more in-depth and perform detailed verifications of the 
subcomponents contained in each computer Apple manufactures. 
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Cable Connectors 


Pinouts 


Ions 


Computer Port Locat 





Cable Connectors 


The pin numbers shown below are for the connectors attached to the ends of 
the Macintosh peripheral cables, as viewed from the front of the connector. 


152 , 77 
Processor-Direct Slot, 152-Pin 
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Pinouts 





GeoPort — Mini DIN-9 

The back panel of all Power Macintosh models contain two I/O ports for serial 
telecommunication data. Both sockets accept 9-pin plugs allowing either port 
to be independently programmed for asynchronous or synchronous 
communication formats up to 9600 bps. This includes AppleTalk and the full 
range of Apple GeoPort protocols. 


Function 








SCLK (out) Reset pod or get pod attention 











Sync (in)/SCLK (in) Serial clock from pod (up to 920 Kbit/sec.) 








Transmit - 








Gnd/shield Ground 








RxD- Receive - 














TxD+ Transmit + 


Wake up/TxHS Wake up CPU or do DMA handshake 




















Receive + 








Power to pod (350 mA maximum) 











Apple Desktop Bus Connector 


Connector type: Mini DIN-4 male. The total length of all cables should not 
exceed 16 feet (5 meters). 


Pin Signal Name Signal Description 


1 Bidirectional data bus 








Power On/ Signal momentarily grounded to pin 4 to begin 


power-up sequence in CPU 














Power +5 volts 





Ground Signal ground 





. On the Macintosh II family, Quadra 700 and 900, and PowerBook series only. Pin 2 
is unused on all other models. 
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Modem and Printer Ports 
Connector type: Mini-DIN 8 


Signal Name Signal Description 





HSKo Handshake out 





HSKi Handshake in/external clock 





TxD- Transmit data - 





GND Signal ground 





RxD- Receive data - 





TxD+ Transmit data + 





NC General purpose input* 











Receive data + 





RCA Jack Pinout 
Input Connector Output Connector 


AGND AGND 











AGND AGND 








Video Y (luminance) Video Y (luminance) 








Video C (chroma) Video C (chroma) 





I\2C clock (I-squared) ! Composite Video 








+12 V at 250 mA maximum2 No connection 








IA2C data! No connection 








1 Phillips serial bus 
2  Fusedat1.1A 
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HDI-45 __ 


The Power Macintosh computers provide connection to AudioVision monitors 
(and other monitors when used with an adapter cable) by means of an 
AudioVision HDI-45 monitor socket on their back panel. 


Description 








Analog audio ground 


Description 





Reserved 














Audio input shield 


Reserved 





Left channel audio input 


Red ground (shield) 





Right channel audio input 


Red video output (75 Q) 





Left channel audio output 





Right channel audio output 





Reserved 








Monitor ID sense line 1 


|A2C data signal* (l-squared) 





|A2C clock signal” (l-squared) 
Reserved 


Monitor ID 





Monitor ID sense line 2 





Green ground (shield) 








Green video output (75 Q) 
Video input power ground 
Power for camera +5 V 
Reserved 

Reserved 


Reserved 








Monitor ID 











Vertical sync signal 





Composite sync signal 





ADB power +5 V 








ADB ground 





ADB data 





| Keyboard switch 














Reserved 


Reserved 


Reserved 














Monitor ID sense line 3 











S-video input shield 


Monitor ID 


Horizontal sync signal 








S-video input luminance (Y) 





S-video input chroma (C) 


Video sync ground 








Blue ground (shield) 











Reserved 








Blue video output (75 Q) 








Reserved 








' Phillips serial bus interface 
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Ethernet-AAUI Connector Pinouts 


The AAUI (Apple Attachment Unit Interface) connector is a 14-position, 0.050- 
inch-spaced ribbon contact connector. AAUI signals have the same 
description, function, and electrical requirements as the AUI signals of the 
same name, as detailed in the IEEE Standard 802.3-1990 CSMA/CD, section 7. 


Signal Name Signal Description 


FN Pwr Power (+12V @ 2.1W or +5V @ 1.9W) 


= 


DI-A Data in circuit A 











DI-B Data in circuit B 








VCC Voltage Common 





CI-A Control In circuit A 











CI-B Control In circuit B 


| 





+5V +5 volts (from host) 





+5V Secondary +5 volts (from host) 





2 
3 
4 
5 
6 
Fé 
8 
g 


Data Out circuit A 





Data Out circuit B 


a oe 
Secondary Voltage Common 


Reserved 


Reserved 


FN Pwr Secondary +12V @ 2.1W or +5V @ 1.9W 






































Protective Gnd Protective Ground 
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Audio Output Connector — Stereo 


Connector type: Stereo miniature phone plug (3.6 mm). The internal speaker 
is disabled when this connector is in use. 


Signal Name Signal Description 








(Sleeve) GND Signal ground 








(Tip) 1-volt*, peak-to-peak audio signal with an 


impedance of 47 ohms, left channel 








1-volt*, peak-to-peak audio signal with an 
impedance of 47 ohms, right channel 





. The PowerBook series produce a 0.75-volt, peak-to-peak signal. 








Audio Output Connector — Monoaural 


Connector type: Monoaural miniature phone plug (3.6 mm). The internal 
speaker is disabled when this connector is in use. 


Signal Name Signal Description 











Signal ground 











.5-volt, peak-to-peak audio signal 








Microphone Input Connector 
Connector type: Stereo miniature phone plug (3.6 mm). 


ACaution Do not connect any device other than the Macintosh microphone into 
the microphone input connector. The connector provides +8 volts 
for the microphone. Connecting incompatible devices could damage 
the device or computer. 


Pin Signal Name Signal Description 














(Sleeve) Signal ground 











+8 volts for powering electret microphone 











Audio input with a maximum amplitude of 20 mV at 
600 ohms impedance 
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HDI-30 and BR-50 SCSI Disk Adapter Cable 
These connectors are found on the SCSI Disk Adapter cable. The pin numbers 
that are not mentioned are reserved. 


Signal Name Signal Description 





/DBO SCSI data bit 0 


GND Ground, Pin 1 enables SCSI disk 
mode 


/DB1 SCSI data bit 1 


TERMPWR | Termination power (not supplied 
by PowerBook 100) 


/DB2 SCSI data bit 2 
/DB3 | SCSI data bit 3 
GND Ground 

/ACK SCSI acknowledge 
GND Ground 

/DB4 SCSI data bit 4 





















































Ground 





Ground 
SCSI data bit 5 














Ground 
SCSI data bit 6 

















Ground 

SCSI data bit 7 
SCSI data bit parity 
23, 16, 20 Ground 

49 SCSI request 
21,22 Ground 

43 SCSI busy 

25 Ground 

41 SCSI attention 
48 SCSI control/data 
45 SCSI bus reset 
46 SCSI message 
47 SCSI select 

50 SCSI input/output 
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External Video Connector 
Connector type: 14-pin, high-density female. All Apple-manufactured 
Macintosh monitors except the 21-inch Color Display and Two-Page 
Monochrome Monitor are supported. 

Signal Name Signal Description 

RED.VID Red video 

RED.GND Red video ground 
































MON.ID1 Monitor ID, bit 1 








VSYNC/ Vertical sync 


CSYNC/ Composite sync 


C&VSYNC.GND Composite & vertical sync ground 





























GRN.GND Green video ground 
GRN.VID Green video 

















2 
3 
4 
5 
6 
rj 
8 
9 


MON.ID2 Monitor ID, bit 2 











— 
Oo 


HSYNC.GND Horizontal sync ground 











MON.ID3 Monitor ID, bit 3 


11 

HSYNC/ Horizontal sync 
BLU.VID Blue video 

BLU GND Blue video ground 
CHASSIS GND Chassis ground 
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SCSI Connector - DB-25 _ 
Total length of all SCSI cables should not exceed 20 feet (6 meters). 


ACaution This interface uses the same type of connector as a standard RS-232 
serial interface but is electrically very different. DO NOT connect RS- 
232 devices or cables to this port. Doing so can damage the device 
and the computer. 


Signal Name Signal Description 
REQ/ Request 
MSG/ Message 














I/O/ Input/output 
RST/ Reset 














ACK/ Acknowledge 








| BUSY/ Busy 





GROUND Signal ground 





Data0/ Data bit O 
=alb 
GND Signal ground 
Data3/ Data bit 3 























Data5/ Data bit 5 





Data6/ Data bit 6 











| Data7/ Data bit 7 








GND Signal ground 
C/D/ Control/data 
GND Signal ground 
ATN/ Attention 























GND Signal ground 
SEL/ Select 
PARITY/ Data parity 
Data1/ Data bit 1 




















Data2/ Data bit 2 





| Data4/ Data bit 4 








GND Signal ground 








TERMPWR +5 volts terminator power 
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SCSI Connector — HDI-30 
This connector is present on the Macintosh PowerBook series (except the Duo 
















































































210/230). 
1 SCSI-Mode/ SCSI disk mode enable signal 
2 | Data0/ Data bit 0 
2 GND Signal ground 
Datat/ Data bit 1 
s) Termpwr +5 volts termination power 
6 Data2/ Data bit 2 
7 Data3/ Data bit 3 
8 GND Signal ground 
9 E ACK/ Acknowledge 
10 Signal ground 











Data4/ Data bit 4 
—= Signal ground 


Signal ground 
Data bit 6 





































Data6/ 











Signal ground 
Data bit 7 

























Data parity 


















Signal ground 












Request 









Signal ground 















Busy 





















Signal ground 






















Attention 





















Control/data 



















Reset 

















Message 















Select 








Input/output 
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External Floppy Drive Connector — HDI-20 
This connector is present on the Macintosh Duo MiniDock and PowerBook 
Duo Floppy adapter. An HDI-20 1.4 MB drive can be connected to this port. 


Signal Name Description 





GND Signal ground 





GND Signal ground 





GND Signal ground 











GND Signal ground 








NC No connection 





+5 volts DC 





+5 volts DC 





+5 volts DC 





O; OI IN; DO] oO! &| W| NY 


+5 volts DC 





—_h 
oO 


NC No connection 
PHO Phase 0 
PH1 Phase 1 





soak 
ak 





aa 
Nh 





—k 
1e%) 


PH2 Phase 2 

PH3 Phase 3 
WREQ/ Write request 
HDSEL Head select 











o_o, 
A 








=k 
o1 





— 
O) 





=i 
N 


ENBL2/ External drive select 
RD Read data 
WR Write data 











ks 
©O 





= 
ice) 





NO 
oO 


NC No connection 
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External Monitor Connector 
Connector type: DB-15. 


Description i Description 











Red ground Blue video signal 











Red video signal Monitor sense 2 











Composite synchronization Synchronization ground 








Monitor sense 0 Vertical synchronization 











Green video signal Blue ground 











Green ground Horizontal synchronization 








Monitor sense 1 Horizontal synchronization 
ground 














No connection 














S-Video Input 


The Power Macintosh AV card also contains two identical connectors for 
S-video input and output, with adapter cables for composite video devices that 
have RCA connectors, like television equipment. 


Input Connector Output connector 
AGND 
AGND 





























Video Y (luminance) Video Y (luminance) 


Video C (chroma) Video C (chroma) 


























+12 V at 250 mA maximum2 No connection 


1 Phillips serial bus 
2 Fused at1.1A 
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Coax/Twinax Interface Card — Coax Connector 
Connector type: BNC male 


Pin 


Signal Name 


Signal Description 





(Tip) 


CX+ 


Transmit/receive data 





(Sleeve) 





CX- 








Signal Description 





Signal ground 








Coax/T winax Interface Card = Twinax Connector : 
Connector type: DE-9 female 


Signal Description 





No connection 


No connection 





No connection 


No connection 





No connection 


No connection 





No connection 





No connection 





No connection 








No connection 





No connection 


“B” twinax signal 








“A” twinax signal 


No connection 
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No connection 
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Computer Port Locations 


Macintosh Color Classic 








Apple Printer Modem SCSI Sound __ Micro- NuBus 
Desktop Output phone Access 
Bus Input Door 


Macintosh LC 520, 550; Performa 550, 560 








= 


0 | | 

Apple Printer Modem Sound Micro- NuBus 

Desktop Output phone Access 
Bus Input Door 


Macintosh LC 575; Performa 575 








Apple Printer Modem Sound Micro- NuBus Communication 
Desktop Output phone Access Card Acess 
Bus Input Door Door 


Macintosh TV 





Apple Printer Modem SCSI Video RF Sound Sound 
Desktop Output = Input in out 
Bus (Coaxial) left — right 


Macintosh LC Ill, LC 475; Performa 450, 460, 466, 467, 475, 476; Quadra 605 












OO | 


| ee <))| OQ \ 


Video Printer Modem SCSI Apple Sound Micro- | NuBus 
Desktop Output phone Access 
Bus Input Door 
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Macintosh Quadra 610; WS 60 











Ol - > EL @ fF } 
Cea) Ce [ae] 3] 680000... 


| rea 





Video SCSI “ra ee a 9 . Micro- 
Desktop Output phone 
Bus Input 


Composite Composite 
Quadra 660AV Line-out Line-in 


2 


<) G > ee we I cm WF 


00 iam BOO => OF 



















Sound Micro- Ethernet SCSI Printer Modem _ S- r- Video S- - am 
Output phone Out In Desktop 
Input Bus 


Power Macintosh 6100/60 (no card Installed) 
Power Macintosh 6100/60AV (AV card installed) DB-15 


AV card es a @ Crseeeee) @ ee 


Je 















€* Ol + <)) J 


E> ED 86000, 


a. SCSI a 45 a Modem Apple Sound Micro- 
Video Desktop Output phone 
Bus Input 
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Quadra 650, Performa 600 





Video SCSI Printer Modem Apple Sound Micro- 
Desktop Output phone 
Bus Input 


Quadra 650 





Video SCSI Ethernet Printer Modem Apple Sound Micro- 
Desktop Output phone 


Bus Input 











DB-15 
Note 1 Note 2 
7100/66 7100/66AV 
2 MB Video Card 
Card 


Power Macintosh 7100/66 
Power Macintosh 7100/66AV 





SCSI Ethernet HDI-45 Printer Modem Apple Sound Micro- 
Video Desktop Output phone 
Bus Input 


Note 1 
The figure shows a Power Macintosh 7100/66 with a 2 MB video card installed 


(DB-15 connector). 


Note 2 
The figure shows a Power Macintosh 7100/66AV video card installed 


(DB-15 connector) and S-Video input and S-Video output ports. 
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Macintosh Quadra 800 Macintosh Quadra 840AV 


Video 


SCSI Ethernet 


Sound Output —@] 
















Microphone 
Ethernet Input | ere ae 
S-Video Out “i (left) (right) 
Printer 
| Video 
Modem —— 
Apple S-Video In 
Desktop 
Bus 
Modem ' 
Sound Output Printer 
Apple 
Microphone Deskion 
Input Bus 
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Workgroup Server 95 
Workgroup Server 9150 





Power Macintosh 8100/80 
Power Macintosh 8100/80AV 
Workgroup Server 8150 








Video 


OMT 









Gee> Ethernet 


SCSI 


Sam 


Ethernet 


©(==)@ 
Sooo 
Ree 


: > 
” 
OQ 
” 





&) 
= 
5 
5 


Note 1 
HDI-45 8100/80 | 
Video 4 MB Video Card Printer 


i. 


i 
. 


DB-15 Connector 
Apple 





















t 
cc 
Printer & Desktop Bus 
Sound in (right 
Modem @® 6. (right) 
Apple Sound in (left) 
Desktop 3) 4,3 
Bus S-Video DB-15 S-Video 
rN In Connector Out [(©)— Microphone 
Sound ©) Ss Input 
Output | Note 2 
Microphone —— 8100/80AV Card [(©)— Sound Output 
Input 


Note 1 
The figure shows a Power Macintosh 8100/80 with a 4 MB video card installed 
(DB-15 connector). 


Note 2 


The figure shows a Power Macintosh 8100/80AV with a video card installed 
(DB-15 connector) and S-Video input and S-Video output ports. 
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PowerBook 145, 145B, 170 


A yy 8 ¢ 


©)©©O © @ 1.00 





Power Internal SCSI Apple Sound Printer Modem 
Adapter Modem Desktop —_Input/ 
(optional) Bus Output 


PowerBook 165, 165c, 180, 180c 



























Py BAO veo @B--° 


Power Internal SCSI Apple  Micro- Sound Video Printer Modem 
Adapter Modem Desktop phone Output 
(optional) Bus Input 


PowerBook 520, 520c, 540, 540c 





és) 


2 $ Hee C 





Power Apple Micro- Sound Printer/ Ethernet Video SCSI Internal 
Adapter Desktop phone Output Modem Modem 
Bus Input (optional) 


PowerBook Duo 250, 270c, 280, 280c 


va lo ———— 
Internal Processor-Direct Power Modem 


Modem Slot, 152-Pin Adapter or Printer 
(optional) 





























Macintosh Duo Dock Il 











Internal Micro- Sound SCSI Ethernet Printer Modem Video Apple 
Modem phone Output Desktop 
(optional) Input Bus 
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Power Macintosh Upgrade Card 








Macintosh PDS Slot Locations 
Symptom/Cure Chart 


Specifications 
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Specifications — Power Macintosh Upgrade Card 


Processor PowerPC 601 microprocessor; requires system software version 
7.1.2 or later 





Memory DRAM: System you are upgrading with the Power Macintosh 


Upgrade Card must have a minimum of 8 MB of RAM 
ROM: 4 MB 
SRAM: 1 MB of cache 








The Power Macintosh Upgrade Card (Figure 1) is compatible with any 68040 
Macintosh computer that has a processor-direct (PDS) slot (Figure 2). This 
card adds the benefits of Power Macintosh technology to your Macintosh and 
it doubles the 68040 processor speed up to a maximum of 66 MHz. This card 
is user installable. Refer to the “Power Macintosh System Overview” in Chapter 
2, General Information, for additional information. 


Note The Power Macintosh Upgrade Card does not support AV functions. 














Figure 1 Power Macintosh Upgrade Card 
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Macintosh PDS Slot Locations 








Processor- 
Direct Slot 








(front) 
Macintosh Quadra 700 


Processor: 
Direct Slot 


Processor: 
Direct Slot 





























(front) 
Macintosh Quadra 650 








| | Processor: 
Direct Slot 


Processor: 
Direct Slot 
































(front) (front) 
Macintosh Quadra 800 Macintosh Quadra 610 


Note: The Quadra 610 requires an adapter to install the Power Macintosh Upgrade Card. 


Figure 2 Macintosh PDS Slot Locations 
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Symptom/Cure Chart — Power Macintosh Upgrade Card 


General Problems 


Computer won't start 


Can’t open program, or 
program quits 
unexpectedly 


Application doesn’t work 
properly; system error 
messages 


Application runs slower 
than before card was 
installed 


System runs out of 
memory when running 
Power Macintosh 
applications 


Card is turned on in 

control panel, but computer 
starts up with card turned 
off 


Mouse tracking on screen 
is erratic 


Computer behaves 
strangely or has 
problems starting up 
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Solutions 


1. Reseat Power Macintosh Card. 
Verify that computer has at least 8 MB of RAM. 
3. Replace Power Macintosh Card. 


hm 


Quit other program, or restart computer. 

Allocate more memory for the program via the 

program’s Get Info window. 

3. Turn on virtual memory via the Memory control 
panel. 

4. Turn off Power Macintosh Card via the control 
panel. 

5. Reinstall system software. 

6. Install additional RAM. 


wo — 


1. If using an older application, turn off Modem 
Memory Manager via the Memory control panel 
and restart the computer. 

2. Before running the application, turn off the Power 
Macintosh Card via the control panel. Choose Shut 
Down from Special menu. Wait 10 seconds and 
switch on the computer. 


1. If application was not designed for the Power 
Macintosh, then before running the application, 
turn off the Power Macintosh Card via the control 
panel. Choose Shut Down from the Special menu. 
Wait 10 seconds and switch on the computer. 


1. Turn on virtual memory via the Memory control 
panel. (Hint: Set the virtual memory size to the 
size of the available built-in memory plus 1 MB.) 

2. Install additional RAM. 


1. After turning on the card in the control panel, 
make sure you choose Shut Down (not Restart) 
to turn off computer completely before restarting 
it. 


1. Turn off virtual memory via the Memory control 
panel. 
2. Install additional RAM. 


1. Clear parameter RAM. Be sure to turn 


back on Power Macintosh Card and reset date, 
time, monitors, and file sharing. 


Power Macintosh Upgrade Card 
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Figure 1 Macintosh Color Classic Exploded View 
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Analog Board! FOwWeSh SU Ply asic caw ssas is vies axecnttensinsssaniants snacugn tun view deesanene’ 661-0732 
Chassis Assembly 





ZO TL PORE IOI sera ecvarstiee wasdonemeiviaddadonicaraoceneees ens 922-1804 
CSAS |O reeiainhecis ie nda Sacer iene eee 922-1809 
Oe ay Cp ot | (a 9 ene ee a eee eae ne EN 922-1800 
Se Fle EON inane ant cea eden deer opie ec ea ae ented oe awtdradvanianair’ 922-1810 
CRT Assembly 
9” RGB GRT ASSEMbIY, AUStAliaty ccswciascce cncavnescansuerarsnacceenes 661-0024 
So” RGB CRT ASSaMbly, DGOMOSIC xositennutsienent smnmmainnnondas dawnnsateins 661-0004 
9” RGB CRT Assembly, Europe an...............cccccecseeseeeeeeseeeeeees 661-0022 
Degauss, Bracket (PKG. Of 10) sccvocsssccacnensncncastnscsunoncnmennesniseaene 922-1818 
OC COLE: | Se a er ae ns ee eee ne eee ate 922-1816 
Floppy Drive 
Apple SuperDrive, 1.4 MB Drive Mechanism. ..................::008 661-0474 
Apple SuperDrive, Manual Insert Floppy Drive...................0.. 661-0121 
Carrier, FIODBY, MANUGl WASGIE goo ceecwecncsccenne esas neetansdsacmecuudens 922-0445 
RN SUT TL age esa oed ep idan deahiuacmeusea ocean een 922-1807 
screw, Plastic Case/ Floppy Carrie i ivcciicccc:ccssesecsucecercinscnsnesnese 416-1305 
SM BIG, eH VE is .apr teen arene ceetieeeeamenes: 922-1808 
Front Bezel 
PTTL O20 av ihrca a erin eld eae ree etd alt aiebGiel dos auiadaitsar dale 922-1811 
Front Be@Zel, Manual INSEK FIQD DY’ siiccncccimerssans onssvcaveinrseewussinets 922-0446 
PTC FRA CREST ICN: sisi coer sessesixastedn ade iden anche ania eanieCumncbawie ial eae 922-1802 
Namie: Plate: (FRG. Of 10) sasnssctvwsansnccmemacniemrcnste bud wasinaang seater 922-1813 
Screw, Tad, 4420K.375 (PKG. OF TQ eiicsinsncsninnaananedariistnawsn dave 922-1819 
Hard Drive 
Garnier, ard DIVE, Bit sisscsviounzennviassuaniecivsegsecmas sacdnsnmasdatan tenance 922-1806 
HBA, 20 WB, Sor OS! serecxstnccctccdnintsncdinearaienimeniansenananneias 661-0112 
PLA A TA, Se SCZ | heeioasa sickest vent ean icon tnt neato kh tseeaiet simone 661-0773 
HDA, 80 MB, 3: SOS cidencasesiononieemnonenentacineatamanotnmananennoenns 661-0774 
FRED y OES, Be I seater es tuo aiondsinirmiatieien ome 661-1649 
PAO Iie Saeed Cv csnscrneseictnen wei sent ve ig Dale icone eaten 661-0111 
HDA,. 160: MMB, 1” FIGK, 3.5" SCSI cercinscrnnranie vis nds ies san nisin win sine 661-1647 
SCHaW, SEMS S-B2K9 19 PI CAS vies sec setinceinanners nen saw ernie somsornsnesi 440-6105 
Logic Board 
IEA SWI, 1 Wes, OO TNS cc ccci reves as recadiercranaien uawmied 661-0520 
PAI Soi 1 BA, BO i ss iag eecsecrateedee ce ceoxsenzaamamena wos 661-0719 
DRAM SIMM, 1 MB, 8019S, 72 Pitissitee sasicsic vec scssiinscosstn ces oncowevexaxe 661-0734 
LPAI SUING 2 BAB), BO WG): creck sed otee ana ean wea wer nae sioe secon conaantew gina gerwed 661-0643 
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DRAM SIMM, 4 MB, SO 1S, 72 PU weccscesnneiccovsssinnseasortonandvan cane 661-0808 


DRAM SIMM, 8 MB. SONS, 72 PU sccsccscscrcadennmsnyconavseten conccocerd 661-0809 
Lithium: Battery WO LSACS x. oc cicsss inc cccusuidauiiooulenaenn ec suamerrtnians 742-0011 
EP EAN acct cert cect tax eas wees eae nena aay aw ean ameee ita 661-0733 
VIRAM SUNIN, 250K. 80 WAS seco sco uccdccd vo. ncoraecsaviansesonemmcadacnanl ihe 661-0722 
Rear Housing 
Access Cover, Rear CASC wc iicsais cic cxcsus cen sieans cate nae svi ciasvins cus eveunrens 815-1154 
Access Cover, Shield, Rear CaSe .............ccccceeccecceececeeeeeeeeeees 805-0137 
Be UUs IY cvs eat recncat ae sess rte erent att lle Weegee re te, cond goer iCome reste 922-1803 
PD OG AS SONY o cse secre coiicatn evi caweenen padres ines neiakhs qarensitee rancmeamanes 922-1815 
Fr eael OE STAN) ce ci vote cman eset coesct alta arene ta nde gt nee 922-1814 
Fra) etd E MN cepa abederiba ahi ascls lity ues oa tee Unersatede et opiates an ee eens ee 865-0051 
Screw, Torx, K40 1.79x16. TP Flat (Pkg of 10)...................0.. 922-0392 
Speaker ASSEMDIy ...............::ccccccssssecececcesssceeeceeneeeeesseeeseesenees 922-1801 
Miscellaneous 
Fai6, 82,4211) 0(¢-2 160 | [caer eer ee tenant cme Tne tare rm ana eee 661-0603 
Mouse, Apple Desktop Bus Il.................:ccccseccccssseeceeeeeserseneeees 661-0763 
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Figure 2 Color Classic Logic Board 
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Specifications — 


Processor 


Macintosh Color Classic 


CPU: Motorola 68030 microprocessor; 16 MHz; built-in paged 
memory management unit (PMMU); 256-byte instruction and 
data caches 

Coprocessor: Socket for optional Motorola 68882 floating-point 
coprocessor; 16 MHz 

Addressing: 16-bit data bus; 32-bit address bus; 16-bit internal 
registers 








RAM: 4 MB of dynamic RAM on board; expandable to 10 MB (100 
ns or faster SIMMs); dual SIMM expansion slot (two 30-pin 
connectors); includes RAM disk software 

ROM: 1 MB of main ROM on board; 2 MB maximum of main ROM 

PRAM: 256 bytes of clock/calendar/parameter memory; long-life 
lithium battery 

VRAM: 256K of VRAM on board; expandable to 512K of VRAM 
with 256K VRAM SIMM (100 ns or faster VRAM SIMM); 68-pin 
VRAM SIMM connector 





Disk Storage 





Floppy Drive: Internal 1.4 MB Apple SuperDrive, Apple SuperDrive 
Manual Insert Floppy Drive 
Hard Drive: 3.5-inch, internal 40, 80, 160 MB SCSI hard drive 





/O Interfaces 


/O Devices 


Sound and 
Video 











Serial: Two RS-232/RS-422 serial ports; mini DIN-8 connectors 

SCSI: One SCSI parallel port; DB-25 connector; connects up to six 
external SCSI devices 

Apple Desktop Bus: Two ADB ports; mini DIN-4 connector; 
maximum of three ADB devices recommended; maximum 
current draw 500 mA 

Sound: Sound-input, external microphone port 8-bit monoaural 
sound, sampled at 22 or 11 KHz; monophonic sound-output jack 
for external audio amplifier or headphones 

Processor-Direct Slot: Macintosh LC-compatible, 96-pin PDS 
expansion connector 





Keyboard: 80 key with numeric keypad; soft power-on switch 
Mouse: Apple Desktop Bus Mouse II 

Microphone: Built-in electret, omnidirectional microphone 
Speaker: Adjustable sound control on front of bezel 





Sound Generator: 8-bit digital analog conversion, using 22-KHz 
sampling rate 

VRAM: Standard 256K of VRAM on board displays up to 256 
colors; enhanced 512K of VRAM displays up to 32,000 colors 

Video Display: 10-in. (diagonal) Trinitron CRT, 9-in. viewable 
screen; 512 by 384 pixels; 76 dpi 





Electrical 


Line Voltage: 90-240 VAC; universal power supply 
Frequency: 47-63 Hz, single phase 
Maximum Power: 100 W 





Physical 


Height: 14.5 in (37.0 cm) 

Width: 9.9 in. (25.2 cm) 

Depth: 12.6 in. (32.15 cm) 

Weight: 22.5-23.2 lb. (10.2-10.5 kg) 
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Symptom/Cure Chart — Macintosh Color Classic 


Video Problems 


Screen is black, too dark, 
or too bright; audio and 
drive operate 


Screen is black: power-on 
light, fan, and drives 
function 


Screen is bright and audio 
is present, but no video 
information is visible 


Single vertical or 
horizontal line displays 


Predominant color cannot 
be adjusted 


Picture breaks into 
diagonal lines, or picture 
rolls vertically or 
horizontally 


Out of convergence (color 
bleeds from text or lines) 


Black screen spots (burnt 
phosphors) 
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Solutions 


ey > 


oY 


ae 


oh > 


al al 


Se ete Pe ies 


Adjust contrast button on front bezel. 


Adjust brightness. Use Brightness control panel. 


Check yoke cable connection. 
Perform video adjustments. 
Reseat analog board. 
Replace analog board. 
Replace CRT. 


Reseat analog board. 
Replace analog board. 
Replace logic board. 
Replace CRT. 


Perform video adjustments. 
Reseat analog board. 
Replace analog board. 
Replace CRT. 

Replace logic board. 


Reseat analog board. 
Replace analog board. 
Replace logic board. 
Replace CRT. 


Perform video adjustments. 

Reseat analog board. 

Replace analog board. 

Replace CRT if red, green, or blue cannot be 
turned off using appropriate controls. 


Reseat analog board. 
Replace analog board. 


Perform convergence adjustment. 
Reseat analog board. 

Replace analog board. 

Replace CRT. 


Replace CRT. 


Macintosh Color Classic 


Screen jitters or flashes 


Out of focus 


Flashing or wavy screen 
or monitor emits high- 
pitched noise 


Raster size too short/tall 
or narrow/wide 


Linearity bad (size of 
text/graphics differs at 
top, bottom, or sides of 
screen) 


Raster tilted or shifted 


Raster distorted (barrel- 
shaped, corners not 
square, stretched or 
compressed at top of 
display, or sides not 
perpendicular) 


Raster not centered 


PON 


aN > 


Pes 
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Verify that adjacent computer equipment is 
properly grounded. Move electrical devices away 
from monitor. Temporarily shut off all fluorescent 
lights in area. 

Check that all ground cables are secure. 

Reseat analog board. 

Replace analog board. 


Perform focus adjustment. 

Reseat analog board. 

Replace analog board. 

Replace CRT only if one part of display remains 
out of focus despite adjustments of focus controls 
to their limits. 


Reseat analog board. 
Replace analog board. 


Adjust horizontal or vertical size control. 
Reseat analog board. 
Replace analog board. 


Reseat analog board. 
Replace analog board. 


Verify that distortion is not due to environmental 
conditions (move monitor to different location). 
Perform appropriate geometric adjustments. 
Perform yoke adjustments. 

Reseat analog board. 

Replace analog board. 


Verify that distortion is not due to environmental 
conditions (move monitor to different location). 
Perform appropriate geometric adjustments. 
Reseat analog board. 

Replace analog board. 

Replace CRT (only in rare instances). 


Verify that distortion is not due to environmental 
conditions (move monitor to different location). 
Adjust horizontal or vertical center control. 
Reseat analog board. 

Replace analog board. 


95 








Floppy Drive Problems 


Audio and video are 

present, but internal 

floppy drive does not 
operate. 


Disk ejects; display shows 
icon with blinking “X” 


Unable to insert disk all 
the way 


Does not eject disk 


Internal floppy drive runs 
continuously 


Hard Drive Problems 


Internal or external hard 
drive does not operate 
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Solutions 


1. Startup from floppy. 

2. Replace bad disk with known-good disk. 

3. Reseat floppy drive. 

4. Replace floppy drive. 

5. Reseat logic board. 

6. Replace logic board. Retain customer's SIMMs, 
math coprocessor, and PDS card. 

7. Replace floppy drive cable. 

1. Replace bad system disk with known-good system 
disk. 

2. Replace floppy drive. 

3. Replace logic board. Retain customer's SIMMs, 
math coprocessor, and PDS card. 

1. To eject previously inserted disk, insert opened 
paper clip into hole beside floppy drive. 

2. Switch off system and hold mouse button down 
while switching system on (to complete cycle). 

3. Replace floppy drive. 

1. Insert opened paper clip into hole beside floppy 
drive. 

2. Switch off system and hold mouse button down 
while switching system on (to complete cycle). 

3. Replace floppy drive. 

1. Replace bad disk with known-good disk. 

2. Replace floppy drive. 

3. Replace logic board. Retain customer’s SIMMs, 
math coprocessor, and PDS card. 

4. Replace floppy drive cable. 

Solutions 

1. Startup from floppy. 

2. Verify that SCSI loopback card is not attached. 

3. Verify that internal hard drive has all three 
terminating resistor packs on circuit board. 

4. Verify that external drive is properly terminated. 

5. Replace hard drive. 

6. Replace logic board. Retain customer's SIMMs, 
math coprocessor, and PDS card. 

7. Replace hard drive data cable. 
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Works with internal or 
external SCSI device but 
does not work with both 


Peripheral Problems 


Cursor does not move 


Cursor moves, but 
clicking mouse button has 
no effect 


Cannot double-click to 
open application, disk, or 
server 


No response to any key 
on keyboard 


Known-good ImageWriter 
or ImageWriter II does not 
print 


al ale 





Verify that SCSI device ID switch setting on 
external device is higher than 0. Also verify that ID 
switch setting on external SCSI device does not 
duplicate ID switch settings on any other attached 
external SCSI devices. 

Replace terminator on external SCSI device. 
Replace SCSI select cable. 

Replace logic board. 


Solutions 
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Check mouse connection. 

If mouse was connected to keyboard, connect it to 
rear ADB port instead. If mouse works, replace 
keyboard. 

If mouse does not work in any ADB port, replace 
mouse. 

Startup from floppy. 

Replace logic board. 


Startup from floppy. 
Replace mouse. 
Replace logic board. 


Startup from floppy. 

Remove extra system files on hard drive. 

Clear parameter RAM. 

If mouse was connected to keyboard, connect it to 
rear ADB port instead. If mouse works, replace 
keyboard. If mouse does not work in any ADB 
port, replace mouse. 

Replace logic board. 


Startup from floppy. 

Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. 


Make sure that Chooser and control panel settings 
are correct. 

Replace printer driver and system software with 
known-good driver and software. 

Replace printer interface cable. 

Replace logic board. 
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Known-good LaserWriter 
does not print 


Startup Problems 


Won't start up from 
keyboard; power switch is 
on 


After turning “on” the 
power on/off switch, the 
computer starts up right 
away, without user 
touching the power key on 
the keyboard 


Computer is dead on 
arrival 


Miscellaneous Problems 


Clicking, chirping, or 
thumping sound 


Smoke/odor 


No video, no audio, and 
no drive operation 


“Sad Macintosh” icon 


98 


Make sure that Chooser and control panel are set 
correctly. 

Replace printer driver and system software with 
known-good. 

Replace AppleTalk box and cables with known- 
good equipment. 

Replace logic board. 


Solutions 


_k 


Test battery for 3.6 VDC. 

Remove battery for 10 minutes, then replace the 
battery. 

Replace logic board. 

Replace analog board. 


Check if analog/power supply modules have a 
black jumper installed at location BD11 (near focus 
knobs). If present, remove the jumper. 

Try known-good keyboard and ADB cable. 


Press the keyboard power-on key (this is also the 
shutdown key). 


Solutions 


tet te le ee 


Verify that logic board power cable is connected at 
J12 on logic board. 

Replace analog board. 

Replace logic board. 


Replace analog board. 


Connect the power cord. 

Switch power on. 

Push Power On key on keyboard. 
Replace power cord. 

Replace analog board. 

Replace logic board. 


Restart from Disk Tools disk. 
Replace RAM SIMMs on logic board. 
Replace logic board. 
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Upgrades — Macintosh Color Classic 





VRAM Upgrade 

The Color Classic has 256K of video RAM (VRAM) soldered on the logic board. 
You can increase the amount of VRAM to 512K by installing a 250K VRAM 
SIMM in the SIMM slot (connector J9). Use only 100 ns or faster VRAM SIMMs. 








DRAM Upgrade 

The Color Classic has 4 MB of RAM soldered on the logic board and can be 
expanded to 10 MB of RAM. The Color Classic includes one SIMM expansion 
slot with two 30-pin connectors. The system requires 100 ns or faster RAM 
SIMMs. 








Math Coprocessor Upgrade 

You can add a Motorola 68882 math coprocessor to the logic board in the 
Color Classic, thereby increasing overall system performance. Position the 
math coprocessor over socket U9 with the beveled edge of the chip toward the 
large contact connector (J13) at the front of the board. Align the pins in the 
socket and gently press down the chip. Refer to “Installation Procedures” in 
Chapter 2, General Information. 





PDS Upgrades 
The 96-pin processor-direct slot in the Color Classic is compatible with the 
PDS slot in the Macintosh LC. Currently Apple offers two PDS expansion cards 
for the Macintosh LC and the Color Classic—the Apple Ie emulation card and 
the LC Ethernet card. 
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Video Adjustments — Macintosh Color Classic 








A Warning This product contains high voltage and a high-vacuum picture tube. 


A Caution 
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To prevent serious personal injury or equipment damage, review the 
CRT safety instructions before performing these procedures. 


With the rear housing removed, the metal chassis could short to the 
bottom of the logic board. Before switching on system power, make 
sure the chassis is not touching the logic board. To prevent the 
bottom of the chassis from bucking and touching the logic board, 
you may want to support the rear corners of the chassis. 


Geometry Adjustments 

The controls on this monitor require a short hex-head plastic tool to make 
adjustments. If the tool is long or too thin, it will be too flexible, which will 
make fine adjustments difficult. Use a short, rigid, hex-head plastic tool to 
minimize flexing. Do not use metal alignment tools—they are a shock hazard. 
Start up the computer using MacTest Pro and display the All-White Screen test 
pattern. 


Centering Adjustments 


Using a hex-head plastic adjustment tool, adjust the horizontal or vertical 
center controls (see Figure 3) until the raster is centered in the display area. 


Size Adjustments 

1. Using a hex-head plastic adjustment tool, adjust the vertical height 
control (see Figure 3) until the raster is 4.9 inches (= 1/16 inch) or 124.5 
mm (+ 1.5mm). Verify this height. 


2. Using a hex-head plastic adjustment tool, adjust the horizontal width 
control (see Figure 3) until the raster is 6.7 inches (+ 1/16 inch) or 168.5 
mm (+ 1.51.5 mm). Verify the width. 


Focus 


1. Using MacTest Pro, display the Focus test pattern (see Figure 3). 
2. Adjust the focus control until the Focus test pattern is as clear as possible. 
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Each video adjustment is shown with its video test pattern. 
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Figure 3 Color Classic Video Adjustments 


Macintosh Computers, Vol. 3 101 








Note 


102 


Cutoff 

Perform the cutoff video adjustment whenever you replace the analog board. 
Also perform the cutoff video adjustment prior to adjusting white balance. 
Switch on the system at least 10 minutes prior to performing these 
adjustments. 


i 


Switch on system power. Using MacTest Pro, display the Gray Bars test 
pattern. 

Press the contrast up button and set screen contrast to the maximum. 
Select the Brightness control panel from the Apple menu. Drag the 
brightness control to midrange. 

Using the adjustment tool, set the red, green, and blue background 
controls to the full counterclockwise positions (Figure 3). 

Set the green and blue drive controls clockwise to their 3/4 position. (To 
set the green and blue drive controls to their 3/4 position, turn the 
controls to their full clockwise position and then turn back 1/4 turn. 

Set the sub-contrast control to its full clockwise position (Figure 3). 

Using a hex-head plastic adjustment tool, adjust G2 until the first bar in 
the test pattern is completely black and the second bar is barely 
discernible (Figure 3). 

Set the sub-contrast control to the center position. 


White Balance 


Before adjusting the white balance, perform the cutoff video adjustment. Make 
sure that the: 


Gray Bars test pattern is displayed 
Contrast is set to maximum 
Brightness is set to midrange 


Using a the adjustment tool, alternately adjust the red, green, and blue 
background controls until there is no predominant color in the four 
darkest bars. The darkest bar must remain completely black throughout 
the rest of the procedure. If you notice a predominant color in the 
darkest bar, readjust the appropriate background control. 

If necessary, adjust the blue and green drive controls until there is no 
predominant color in the four brightest bars. 

Check the four darkest bars. If necessary, adjust the red, green, and blue 
background controls until there is no predominant color. 

Using MacTest Pro, display the All-White Screen test pattern. 

Using the light meter, adjust the sub-contrast control until the light meter 
measures at the high end of the 10 scale. 
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Convergence 


iF 
Zn 


Remove the rear housing. 

Switch on system power. Using MacTest Pro, display the Crosshatch 1 test 
pattern. 

Using a hex-head plastic adjustment tool, adjust the convergence control 
(see Figure 3) on the CRT video board for best overall convergence. 
Using a hex-head plastic adjustment tool, adjust the N/S correction 
control (Figure 3) for best convergence of horizontal lines at the top and 
bottom of the screen. 

Adjust the E/W correction control (Figure 3) for best convergence of 
vertical lines at the left and right sides of the screen. 

Adjust the E/W amp control for best convergence of horizontal lines at 
the left and right sides of the screen. 





Geometric Distortion Adjustments 


ie 
2, 


Remove the rear housing. 

To determine which control to adjust, compare the display with the 
distortions shown in Figure 3. 

Using a the adjustment tool, adjust the control that is appropriate for the 
distortion. 

If the display is so distorted that you can’t tell which adjustments to 
make, perform the adjustments in the following sequence: 

¢ Pin phase (KS) 

e Vertical angle (PR) 

¢ — Horizontal bow (PB) 

If the display is still distorted, repeat the vertical angle and pin phase 
adjustments. 

If you can’t correct the distortion replace the analog board. 
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A Caution 


A Caution 
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Yoke Adjustments 
If you replace the CRT, you will probably have to adjust the yoke. 


Because you must make yoke adjustments from the rear of the 
computer, use a mirror to view the computer screen. Do not reach 
around the computer to adjust collars and rings. 


i 
oe 


a Vv 


Remove rear housing. 
Using an insulated cross-tip screwdriver, loosen the yoke clamp screw 
(Figure 3) two or three turns. 


With the rear housing removed, the metal chassis could distort 
the bottom of the logic board. Before switching on system 
power, make sure the chassis is not touching the logic board. To 
prevent the bottom of the chassis from buckling and touching 
the logic board, you may want to support the rear corners of the 
chassis. 


Switch on the computer. 

With one hand, grasp the plastic yoke collar and rotate it until the top 
and bottom edges of the picture are parallel with the top and bottom of 
the bezel. 

Switch off and unplug the computer. 

Discharge the CRT. 

Hold the plastic yoke collar in position and carefully tighten the yoke 
clamp screw so that the collar cannot slip. If the yoke is not positioned 
close enough to the CRT, screen distortion will occur. Do not 
overtighten the screw. 

Replace the rear housing and switch on the computer. 

Verify that the top and bottom edges of the picture are parallel with the 
top and bottom of the bezel. 


Macintosh Color Classic 


Macintosh LC 520, 550, 575 
Performa 550, 560, 575, 577, 578 
Macintosh TV 
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Illustrated Parts List — LC 520-575; Performa 550-578; Macintosh TV 
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I/O Door Assembly 
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Access Cover 











Rear Case 
Access 
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Rubber Feet 


Internal 
Microphone 
Assembly 


Analog Board 


Hard Drive 
Connector 
Adapter 


Front Bezel 


Hard Drive ee 
Hard Drive 
Carrier 


Screw (4) —* 
- 


Logic Board Floppy Drive 
Shield (metal) 
, — Floppy 
IF Drive 
2 Screw (4) 
Chassis Ae : 
Harness ' 
Assembly Carrier 
Floppy Drive 
CD ge Connector Adapter 
Audio : 
Adapter CD F 8 CD-ROM Drive 
Connector -< 
Adapter CD-ROM > 
Drive Carrier 
Screw (4)—s 


This is a generic representation of a product family. Configurations may vary. 


Figure 1 Exploded View 
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Analog Board 


Analog Board (LC 520-575; Performa 550-578) ..............:.008 661-0813 
AMAalOg BOS (MAC TV) iccccesceasesaxisnnsinsnenwssuenvesunnnadasemininausnendinns 661-0872 
CD-ROM 
IE Re rata ac se eee ede alan ices ac lene bona 922-0850 
TE NT yg PR aes ees pice serene psec alesse cig aecehveeaaueten 922-1822 
CU Audia Connecter (LC S/S) scccstin ssscctccnudsderedpsapeceseorosvsuntanias 922-0766 
SB e [glyco (8) Oc le (2 | 011 | gee ae ee ee 922-1821 
CD S00! Drive MECN ENISIN scecsccssansrsncnmcansannewsananwenaineavavawenerece 661-1646 
CD-ROM Drive Mechanism w/o Headphone Board, CD 300 
(LC 520/Pertorma, S550/Mae TV) iccsesessecens sasewusnsesnn anise innenavinn 661-0023 
Drive Mechanism, Tray Loading, Apple CD 300i+ ................ 661-0222 
Hard Drive Connector, Adapter ................:cccccssseeeeseeeeeseeneeeeees 922-1820 
Screw, M3 x 8 mm, Pan Head W/Cap .........cccccccccceeeeeeeeeeeeeneees 462-3105 
Chassis 
Chassis/Harness Assembly (LC 520/Mac TV) ..........cccccceeeeeees 922-1824 
Chassis/Harness Assembly, CD 300i+/Manual Insert Floppy .922-0767 
Chassis Manual Insert Drive, (Perf 550-578/LC 520/550)....... 922-0557 
CRT Assembly 
9” RGB CRT Assembly, Domestic ............0...cccceeeseseseeeeeeeeeeees 661-1666 
9” RGB CRT Assembly, Australian (LC 575) ............cccccccceeees 661-1667 
9” RGB CRT Assembly, European (LC 575)...........cccccceeseneeees 661-1668 
Screw, Tap, Hex, Wash, #8-16 (Bag of 6)..........cccceeeeeeees 922-0069 


Floppy Drive 
Apple SuperDrive 1.4 MB Drive Mech (LC 520/575/Mac TV) .661-0474 





Apple SuperDrive Manual Insert 1.4 MB Drive....................08 661-0121 
RPEUP LETS So DUST LAN ca xiectonceeisalcaceecno aceite dancpienisnnctingaiin dsiondeastaabteaatenweterien 922-1807 
Carrier, Floppy, Manual Insert...................ccccccccesesseeeeeeeeeeeeeeees 922-0445 
1.44 MB Dr. Connector, Adapter (LC 520, 575/Mac TV)......... 922-1823 
Screws, Plastic Case/ Floppy Carrier...............ccccccsessssseseees 416-1305 
Shield, Floppy Drive (LC 520, 575/Mac TV)............ccccceeeeeeeee 922-1808 
Front Bezel 
Drive Bezel w/CD (LC 520, 550) .........ccccccssscssssssseceecsecccsesseees 922-1833 
Dive BEZel WIGCD (MAC TV) sinissnnucivinnnnianwsvawiuws vienna’ tenuneaainewsans 922-0882 
Front Bezel (LC 520-575/Performa 550-578)............ccccssssseeees 922-1834 
Front Bezel, BlACK (Ma TV) ssisscnsdwssiecnatensuatanivinn aay nmevdignniewinncioss 922-0881 
Infrared Receiver Assembly (Mac TV) ...........cccccccccceeeeeeeeeeeeees 922-0880 
Internal Microphone (LC 520-575/Performa 550-578) ............ 922-1802 
Panel, LC 520, CD 300i/Manual Insert Floppy..................0. 922-0444 
Panel, LC 520, no CD/Manual Insert Floppy...........0.0.0.ceeee 922-0443 
Panel, LC 575, CD 300i+/Manual Insert Floppy..................... 922-0765 
Peet, LS S75, FIC SOG I cece remnasnaatemnntnnsiranastiaiesiannsiaisresaaiena 922-0702 
PMI, Gr 0 0 he, UNH sos satin dh ommdramsreniicentecin me od 922-0703 
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Panel eG BFS. Fe aciatssceneactsoe anectstasrcodueiemnreeuoentangssteaanfaasscek: 922-0764 


Panel, Performa 550, CD/Manual Insert ...............c eee eee 922-0558 
Panel Pemoniia S75, PIG wsscsccsccciccnctinecancemecrcenuaradcesseateataes 922-0765 
Hard Drive 
oer ier VER TIN seis os cs ce ces aeeteeesepetead 922-1806 
Carrier, Hard Drive and DDS-DC, 3.5” ooo... ceeceeceeeeeeeee es 922-0621 
Hard Dive, 60 ME, 3.5" SCS scencresmerecaoaccemmaseziecseesocexsenws 661-0774 
Hard Drive, 160. MB, 3.5 SCSI wiccinstmsnncesmccmsernanensdon ies ke weavieizs 661-1649 
Hard Drive, 320 MB, 3.5° SCSI ciciaccsecsnerenimacaivaneimenss seers wawewens 661-0505 
Hard Drive Connector, Adapter...............ccccccceseeeeeeeeeeeeeeeneeeenes 922-1820 
Screws, SEMS 6-325313 PA GAS wciaes cir mencinecisaniincnnseestedenenene 440-6105 
Logic Board 
Battery, Alk., 4.5V, Velcro Mount (LC 575) ......... ce eeeeeeeeees 922-0750 
Ethernet Card, AAUI Port, Comm Slot (LC 575)................0.. 661-0889 
Ethernet Card, 10 Base-T, Comm Slot (LC 575).................08 661-0888 
LATION: Battery WG LOB S cc siss seccrmrcuntsnvcmesceasixeexinonuywrcen datsneces 742-0011 
LOGiG Board, 25. MZ (UG G20) wvsisenscmccecemccnssosanssacnedsneescecw veers 661-0812 
Legie Board, SS MHZ (LMS SLB) nacccccece seeccss csdascscconencsaractintonceaes 661-0867 
Logic Board, 33 MHz (Performa 550-578/LG 550) .x.secccoorvcases 661-1830 
OGG EAC, aS WA URS Yl crancrnridteaeesiacsveeintemncanmnctinrenasentm 661-1724 
SIMM, DRAM, 1 MB, 80) 1S, 722 BIN sisi 1s cosrcananicansms cow amesniensn 661-0734 
SIMM, DRAM, 4 MB, 80 NS, 72 DIN csssicsccssinscstasseavorasnnesnernnsees 661-0808 
SIMM; DRAM, SMB, BO 18, 22 I seceseci ceri siewnimeacnan-<anisiarainenss 661-0809 
SIMM, VRAM, 256 Kx4, 80 ns, 68-pin (LC 575)............. ee 661-0893 
SIMM, VRAM, 128 K, 80 ns, 68-piIn (LC 575) ness ccnscccsmecnncneeen 661-0722 
Tuner, PCBA Assembly (Mac TV)............ccccssececeeeeeeeeeeeeeeeeaeees 661-1731 
Rear Housing 
er 1 ||| ee en ee rE ene ere er mere ee 922-1803 
VO Daor ASSENT Y (LG 7S) wiccacsctetsie saannetencmneansancaadias coaster dad cas 922-0704 
I/O Door Assembly (LC 520-575/Performa 550-578).............. 922-1827 
VO ORF ARSENY UIC WW) siirancsenemense snes asad wnaawenioaeeentowsain 922-0884 
Rear Case Access Cover (LC 520-575/Performa 550-578)....815-1154 
Rear Case Cover Shield (LC 520-575/Performa 550-578) .....805-0137 
Rear Housing (LC 520-575/Performa 550-578) .............::0:008 922-1835 
PROT TOU IG TO TWN nhcdievsicnniainemteantenmencinsis <n snivenreeoromaattinions ste, 922-0883 
ge Ss. ae ee een rene ere eee 865-0051 
ST, FON OCH EVM et eee dc nti oi nih ina kein daesraremebomoediei 410-1308 
Screw, Tap 22 X 14% 16 PIN, VOPR ssveceuics onssencaversnsnenrsxcepwenssas 426-1007 
Miscellaneous 
Accessory Kit, Standard CD (LC 520/Performa 550-578)....... 601-0381 
Accessory Kit (P6rormna 550-578) siaccccs:cccsevsnntacansteaancestaneenccas 601-0553 
Accessory Kit, Standard CD (Mae TV) sicccncssincusscasnnwxccrmnseavannse 601-0506 
ADB Cable. Black (Mae WV ics accencetetenence eee aetenaten 922-0885 
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ADB Mouse II (LC 520-575/Performa 550-578) .............cccccce 661-0763 


ADB Mouse II, Black (Mac TV).............ccccsseeeccsseeeeeeseeeceeseeeneees 661-1723 
Apple Keyboard II (LC 575, Performa 550-578)...............c::000 661-0603 
Apple Keyboard Il, Black (Mac TV) .............ccceccssseeeeeeeneseeeeeeees 661-1722 
Gable, Phone AJ=-11, 7 F, (LO S75) ccnunsnnvssce sania annven wine sin sate 922-0740 
Carrier, Hard Drive and DDS-DC, 3.5” (LC 575)...............::00 922-0621 
Ethernet, 10 Base-T, Comm Slot (LC 575) ..........ccceeeeeeeeeeeeeee 661-0888 
Ethernet, AAUI, Comm Slot (LC 575).................:cccsseeesseereceees 661-0889 
Ethernet, Thin Net, Comm Slot (LC 575) ...........cceeeeeceeeeee eee 661-0036 
Express Modem, 14.4 Baud, Comm Slot (LC 575)................ 661-0887 
Infrared Remote Control (Mac TV).............ccccssssseeeesseesseseeseeees 922-0549 
Kit, Software Essentials (MAC TV) wicives sis nerenssnieceensvcasia snnemavens 601-0557 
Power Cable, AC, 110V, Smoke (LC 575) ............ccecceceeeeeeeee es 590-0380 
Power Cable, BIACK (MaG TY) icinvssitnnsseanvesstctiesann son cdnheunaiaaieaietors 922-0886 
Retainer Ring, Mouse II, 35 mm Black (Mac TV)..............:0006 922-1112 
Screw, Metric, Sems, M 3x.5, Pan (LC 575) .........cececceeeeeeeeees 462-3201 
Screw, Metric, 3 x 8 mm, Pan Hd. w/Cap (LC 575/LC 520)....922-0401 
Screw, Tap, Hex, Wash. #8-16, 1” (LC 575) .......... eee eeeeeees 432-2000 
screw, Tap, M 3.5 X1.7 Mm, PT (LO 578) oi. ccccccncinesnevsvnuavenesss 426-1008 
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Bezel, Chassis, and Drive Configurations 


Figure 2 and the table that follows show the bezels, drive mechanisms, 
adapters, and chassis configurations used with the Macintosh LC 500 and 
Performa 500 series computers. 


922-1824 922-0557 922-0767 
Chassis Harness Configuration 1 Chassis Harness Configuration 2 Chassis Harness Configuration 3 














CD-ROM Floppy Drive CD-ROM _ Floppy Drive CD-ROM _ Floppy Drive 
300 or 300i Connector 300i Connector 300i+ Connector 
Connector (adapter req'd) Connector (ribbon cable) Connector (ribbon cable) 


Note that on chassis 922-0767, the CD-ROM connector at the back of the CD-ROM bay is 
near the floor of the CD-ROM bay, while the connectors in similar chassis are near the top of 
the CD-ROM bay. 


















Floppy Drive 
Connector (internal) Drive Bezel 
Configurations 
CD Floppy Z 
Audio Drive 
<C Connector Connector an 
ie Adapter Adapter Auto ED 
a ~ a Insert — only 
CD FD 
Connector 5 






(internal) CD-300 
| w/ Caddy & 
Caddy Auto 
as Insert FD 
CD-ROM 300 <> 
CD Connector with Caddy 

Manual 
Insert FD 
only 
The adapters used with Ee 
for the LC 520 Manual 
and LC 575 are Insert FD 

very simular, but are Manual 

. | ft . 

not interchangable CD-ROM 300i+ i " oe 
Tray Loading fey “ sate 
Insert FD 


Figure 2 Bezel, Chassis, and Drive Configurations 
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LC 500 Series/Performa 500 Series/Mac TV Drive Bezel Matrix 
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Specifications — LC 520-575; Performa 550-578; Macintosh TV 


Processor LC 520: Motorola 68030 microprocessor, 25 MHz; built-in MMU 

Mac TV: Motorola 68030, 32 MHz; built-in MMU; socket for optional 
math coprocessor 

Performa 500 Series/LC 550: Motorola 68030, 33 MHz, built-in 
MMU; socket for optional math coprocessor 

LC 575, Performa 575, 577, 578: 68LC040 microcoprocessor, 33 
MHz; built-in MMU; socket for optional math coprocessor 


RAM: 4 MB of dynamic RAM on board; 5 MB of dynamic RAM on 
board (Performa 575, 577); 8 MB of dynamic RAM on board 
(Performa 578); expandable to 36 MB (8 MB on Mac TV), 80 ns 
or faster SIMMs, 72-pin DRAM SIMM connector 

ROM: 1 MB of ROM (expandable to 2 MB on Mac TV) 

PRAM: 256 bytes of clock/calendar/parameter memory; long-life 
lithium battery (LC 520, 550), alkaline battery (LC 575) 

VRAM: 512K, 768K (Performa 575, 577, 578), 1 MB (LC 500 
Series); 68-pin VRAM SIMM connector (LC 520/Performa 500 
Series); Two VRAM SIMM slots (LC 575) 








Disk Storage Floppy Drive: Internal 1.4 Apple SuperDrive 

Hard Drive: Internal 80, 160, 250, or 320 MB SCSI hard drive (160 
MB on Mac TV) 

CD-ROM Drive: Internal Apple CD 300i, double-speed CD-ROM 
drive, Apple CD 300+ CD-ROM drive (LC 550, 575); Internal 
Apple CD 300+i, double-speed CD-ROM drive (Performa 577, 
578) 


I/O Interfaces Serial: Two RS-232/RS-422; mini DIN-8 connectors 

SCSI: One SCSI parallel port; DB-25 connector 

ADB: Two ADB ports 

Processor-Direct Slot: Internal expansion slot for processor-direct 
expansion card (Performa 500 Series), internal expansion slot 
for 96 or 114-pin processor-direct expansion cards (LC 500 
Series) 

Communication Slot: Internal expansion for 50-pin modem and 
Ethernet cards (LC 575/Performa 575, 577, 578) 

Sound: Sound-output port for stereo sound; sound input port for 
monoaural sound input; front headphone jack capable of 
delivering stereo sound 

















I/O Devices Keyboard: Apple keyboard with numeric keypad; soft power-on 
switch; two-level tilt adjustment (Mac TV supports all Apple 
Desktop Bus keyboards) 

Mouse: ADB Mouse II; ergonomic design 

Microphone: Built-in electret, omnidirectional microphone (LC 500 
Series/Performa 500 Series) 

Speaker: Adjustable sound control on front of bezel 
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Sound and Sound Generator: Records and plays back at 11 kHz or 22 kHz 
Video sample rate; two speakers with enhanced stereo sound; allows 
playback and recording of ordinary audio compact discs 
Video Display: 14-in diagonal, 13-in viewable screen; Trinitron CRT 
with high-contrast glass; .26-mm aperture grille pitch; 640 by 480 
pixels; 70 dpi 











Electrical Line Voltage: 100-240 VAC; universal power supply 
Frequency: 47-63 Hz, single phase 
Maximum Power: 120 W 








Physical Height: 17.9 in. (45.5 cm) 
Width: 13.5 in. (84.4 cm) 
Depth: 16.5 in. (42 cm) 
Weight: 40.5 lb. (18.4 kg) 
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Symptom/Cure — LC 520-575; Performa 550-578; Macintosh TV 


Video Problems 


Screen is black, too dark, 
or too bright; audio and 
drive operate 


Screen is bright and audio 
is present, but no video 
information is visible 


Single vertical or 
horizontal line displays 


Predominant color tint 
cannot be adjusted 


Picture breaks into 
diagonal lines; or picture 
rolls vertically or 
horizontally 


Out of convergence (color 
bleeds from text or lines) 


Black screen spots (burnt 
phosphors) 


Screen jitters or flashes 
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Solutions 


Se ES NS 


“lok ae 


aa alm 


a NS 


Ne — 


a et hoc 


Adjust contrast button on front bezel. 


Adjust brightness. Use Brightness control panel. 


Check yoke cable connection. 
Perform video adjustments. 
Reseat analog board. 
Replace analog board. 
Replace CRT. 


Perform video adjustments. 
Reseat analog board. 
Replace analog board. 
Replace CRT. 


Reseat analog board. 
Replace analog board. 
Replace CRT. 


Perform video adjustments. 

Reseat analog board. 

Replace analog board. 

Replace CRT if red, green, or blue cannot be 
turned off using appropriate controls. 


Reseat analog board. 
Replace analog board. 


Perform convergence adjustment. 
Feseat analog board. 

Replace analog board. 

Replace CRT. 


Replace CRT. 


Verify that adjacent computer equipment is 


properly grounded. Move electrical devices away 
from monitor. Temporarily shut off all fluorescent 


lights in area. 

Check *hat all ground cables are secure. 
Reseat analog board. 

Replace analog board. 
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Out of focus 


Flashing or wavy screen 
or monitor emits high- 
pitched noise 


Raster size too short/tall 
or narrow/wide 


Linearity bad (size of 
text/graphics differs at 
top, bottom, or sides of 
screen) 


Raster tilted or shifted 


Raster distorted (barrel- 
shaped, corners not 
square, stretched or 
compressed at top of 
display, or sides not 
perpendicular) 


Raster not centered 


Floppy Drive Problems 


Audio and video are 

present, but internal 

floppy drive does not 
operate 


ey = 


ook 


2. 
2. 
4 





Perform focus adjustment. 

Reseat analog board. 

Replace analog board. 

Replace CRT only if one part of display remains 
out of focus despite adjustments of focus controls 
to their limits. 


Reseat analog board. 
Replace analog board. 


Adjust horizontal or vertical size control. 
Reseat analog board. 
Replace analog board. 


Perform video adjustmenis. 
Reseat analog board. 
Replace analog board. 


Verify that distortion is not due to environmental 
conditions (move monitor to different location). 
Perform appropriate geometric adjustments. 
Perform yoke adjustments. 

Reseat analog board. 

Replace analog board. 


Verify that distortion is not due to environmental 
conditions (move monitor to different location). 
Perform appropriate geometric adjustments. 
Reseat analog board. 

Replace analog board. 

Replace CRT (only in rare instances). 


Verify that distortion is not due to environmental 
conditions (move monitor to different location). 
Adjust horizontal or vertical center control. 
Reseat analog board. 

Replace analog board. 


Solutions 


gal dl ioe 
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Replace bad disk with known-good disk. 
Replace floppy drive. 

Replace logic board. Retain customer’s SIMMs. 
Replace floppy drive cable. 
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Audio and video are 

present, but internal 

floppy drive does not 
operate 


Disk ejects; display shows 


icon with blinking “X” 


Unable to insert disk all 
the way 


Does not eject disk 


Internal floppy drive runs 
continuously 


Hard Drive Problems 


Internal or external hard 
drive does not operate 


Works with internal or 
external SCSI device but 
does not work with both 
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Replace bad disk with known-good disk. 
Replace floppy drive. 

Replace logic board. Retain customer’s SIMMs. 
Replace floppy drive cable. 


a 


1. Replace bad system disk with known-good system 


disk. 
2. Replace floppy drive. 
3. Replace logic board. Retain customer’s SIMMs. 


1. To eject previously inserted disk, insert opened 
paper clip into hole beside floppy drive. 

2. Switch off system and hold mouse button down 
while switching system on (to complete eject 
cycle). 

3. Replace floppy drive. 


1. Insert opened paper clip into hole beside floppy 
drive. 

2. Switch off system and hold mouse button down 
while switching system on (to complete cycle). 

3. Replace floppy drive. 


Replace bad disk with known-good disk. 
Replace floppy drive. 

Replace logic board. Retain customer's SIMMs. 
Replace floppy drive cable. 


Pe hy > 


Solutions 


Verify that SCSI loopback card is not attached. 
Verify that external drive is properly terminated. 
Replace hard drive. 

Replace logic board. Retain customer’s SIMMs. 
Replace hard drive data cable. 


Ee Be he 


1. Verify that SCSI device ID switch setting on 


external device is higher than 0. Also verify that ID 


switch setting on external SCSI device does not 
duplicate ID switch settings on any other attached 
external SCSI device. 
2. Replace terminator on external SCSI device. 
3. Replace SCSI select cable. 
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CD-ROM Drive 
Problems 


CD-ROM drive does not 
accept disc 


Volume control does not 
operate correctly 


Macintosh cannot mount 
CD-ROM drive 


Peripheral Problems 


Cursor does not move 


Cursor moves, but 
clicking mouse button has 
no effect 


Cannot double-click to 
open application, disk, or 
server 


No response to any key 
on keyboard 


Known-good ImageWriter 
or ImageWriter II does not 
print 


Solutions 


1s 


1. 


if 


Replace disc (if dirty or damaged). 


Replace chassis harness assembly. 


Replace CD-ROM drive mechanism. 


Solutions 


oy > 


ae SS 
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Check mouse connection. 

If mouse was connected to keyboard, connect it to 
rear ADB port instead. If mouse works, replace 
keyboard. If mouse does not work in any ADB 
port, replace mouse. 

Replace logic board. Retain customer’s SIMMs. 


Replace mouse. 
Replace logic board. Retain customer’s SIMMs. 


Remove extra system files on hard drive. 

Clear PRAM. 

If mouse was connected to keyboard, connect it to 
rear ADB port instead. If mouse works, replace 
keyboard. If mouse does not work in any ADB 
port, replace mouse. 

Replace logic board. Retain customer’s SIMMs. 


Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Retain customer's SIMMs. 


Make sure that Chooser and control panel settings 
are correct. 

Replace printer driver and system software with 
known-good driver and software. 

Replace printer interface cable. 

Replace logic board. Retain customer’s SIMMs. 
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Known-good LaserWriter 
does not print 


Startup Problems 


Won’t start up from 
keyboard; power switch is 
on 


After turning on the power 
on/off switch, the 
computer starts up right 
away, without user 
touching the power key on 
the keyboard 


Computer is dead on 
arrival 


Miscellaneous Problems 


Clicking, chirping or 
thumping sound 


Smoke/odor 


No video, no audio, and 
no drive operation 


“Sad Macintosh” icon 


Screen shows “Sad 
Macintosh” icon and black 
vertical lines; screeching 
sound 
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Make sure that Chooser and control panel settings 
are correct. 


2. Replace printer driver and system software with 
known-good driver and software. 

Solutions 

1. Remove the battery for 10 minutes, then reinstall 
the battery. 

2. Clear the parameter RAM 

1. Check if analog/power supply modules have a 
black jumper installed at location BD11 (near focus 
knobs). If present, remove the jumper. 

1. Press the keyboard power-on key (this is also the 
shutdown key). 

Solutions 

1. Replace analog board. 

2. Replace logic board. Retain customer’s SIMMs. 

1. Replace analog board. 

1. Connect power cord. 

2. Switch power on. 

3. Replace power cord. 

4. Replace analog board. 

5. Replace logic board. Retain the customer’s 
SIMMs. 

1. Replace bad disk with known-good disk. 

2. Replace RAM SIMMs on logic board. 

3. Replace logic board. Retain the customer’s 
SIMMs. 

1. Replace RAM SIMMs on logic board. 

2. Replace logic board. Retain the customer's 


SIMMs. 
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—s 


Headphone jack does not Verify that headphone jack is seated properly. 


operate correctly 2. Replace chassis harness assembly. 
Speaker jacks do not 1. Verify that speaker jacks are seated properly. 
operate 2. Replace chassis harness assembly. 


Mac TV remote powers Clear PRAM. 

up the computer but After hearing the second startup chord, release the 
doesn’t provide any keys. 

control after that 


Nw — 
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Video Adjustments — LC 520-575; Performa 550-578; Macintosh TV 











A Warning This product contains high voltage and a high-vacuum picture tube. 


A Caution 
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To prevent serious personal injury or equipment damage, review the 
CRT safety instructions in Chapter 1, CRT and ESD Safety. _ 





With the rear housing removed, the metal chassis could short to the 
bottom of the logic board. Before switching on system power, make 
sure the chassis is not touching the logic board. To prevent the 
bottom of the chassis from bucking and touching the logic board, 
you may want to support the rear corners of the chassis. 


Geometry Adjustments 

The controls on this monitor require a short hex-head plastic tool to make 
adjustments. If the tool is long or too thin, it will be too flexible, which will 
make fine adjustments difficult. Use a short, rigid, hex-head plastic tool to 
minimize flexing. Do not use metal alignment tools—they are a shock hazard. 
Startup the computer using MacTest Pro and display the All-White Screen test 
pattern. 


Centering Adjustments 
Using a hex-head plastic adjustment tool, adjust the vertical and horizontal 
controls (Figure 3) until the raster is centered in the display area. 


Size Adjustments 

1. Adjust the vertical height control (see Figure 3) until the raster is 4.9 
inches (+ 1/16 inch) or 124.5 mm (+ 1.5mm). Verify this height. 

2. Adjust the horizontal width control (see Figure 3) until the raster is 6.7 
inches (+ 1/16 inch) or 168.5 mm (+ 1.5 mm). 


Focus 


Using MacTest Pro, display the Focus test pattern. Adjust the focus control 
until the Focus test pattern is as clear as possible (see Figure 3). 


LC 520-575; Performa 550-578; Macintosh TV 





Each video adjustment is shown with its video test pattern. 
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Figure 3 Video Adjustments 
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Cutoff 


Perform the cutoff video adjustment whenever you replace the analog board. 
Also, perform the cutoff video adjustment prior to adjusting white balance. 
Switch on the system at least 10 minutes prior to performing these 
adjustments. 


eee ee 


Using MacTest Pro, display the Gray Bars test pattern. 

Press the contrast up button and set screen contrast to the maximum. 
Select the Brightness control panel from the Apple menu. Drag the 
brightness control to midrange. 

Set the red, green, and blue background controls (see Figure 3) to the 
full counterclockwise positions. 

Set the green and blue drive controls clockwise to their 3/4 position. To 
do this, turn the green and blue drive controls to their full clockwise 
position and then turn back 1/4 turn. 

Set the subcontrast control to its full clockwise position. 

Adjust VG2 until the first bar in the test pattern is completely black and 
the second bar is barely discernible. 

Set the subcontrast control to the center position. 


White Balance 


Before adjusting the white balance, perform the cutoff video adjustment and 
make sure that the: 


Gray Bars test pattern is displayed 
Contrast is set to maximum 
Brightness is set to midrange 


Note the predominant color. 

Alternately adjust the red, green, and blue background controls until 
there is no predominant color in the four darkest bars. The darkest bar 
must remain completely black throughout the rest of the procedure. If 
you notice a predominant color in the darkest bar, readjust the 
appropriate background control. 

If necessary, adjust the blue and green drive controls (Figure 3) until 
there is no predominant color in the four brightest bars. 

Check the four darkest bars. If necessary, adjust the red, green, and blue 
background controls until there is no predominant color. 

Using MacTest Pro, display the All-White Screen test pattern. 

Using the light meter, adjust the subcontrast control until the light meter 
measures at the high end of the 10 scale. 
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Convergence 
im 
2, 


Geometric Distortion Adjustments —_ 








Remove the rear housing. 

Switch on system power. Using MacTest Pro, display the Crosshatch 1 
test pattern. 

Adjust the convergence control (see Figure 3) on the CRT video board for 
best overall convergence. 

Adjust the N/S amp control (see Figure 3) for best convergence of 
horizontal lines at the top and bottom of the screen. 

Adjust the lower correction control for best convergence of vertical lines 
at the left and right sides of the screen. 

Adjust the upper correction control for best convergence of horizontal 
lines at the left and right sides of the screen. 





Perform the following geometric adjustments to correct distortions other than 
geometric center, size, and focus problems. 


if 


A Warning 


Remove the rear housing. 





The entire yoke assembly has very high voltage. To prevent 
electrical shock, do not touch the yoke assembly, the anode 
wire, or the yoke wires. 





Use MacTest Pro to display the Crosshatch 1 test pattern. 

Verify that the boxes on the top row are the same size as the boxes on 
the bottom row, and the boxes on the left side are the same size as the 
boxes on the right side. 

To determine which control to adjust, compare the display with the 
distortions shown in Figure 3. 

Using a hex-head plastic adjustment tool, adjust the appropriate control 
(see Figure 3 for control locations). 

If the display is so distorted that you can’t tell which adjustments to 
make, perform the adjustments in the following sequence: 

e Pin phase (KS) 

° Vertical angle (PR) 

¢ — Horizontal bow (PB) 

If the display is still distorted repeat the vertical angle and pin phase 
adjustments. 

If you can’t correct the distortion, replace the analog board. 
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Yoke Adjustments 





With the rear housing removed, the metal chassis could distort the 
bottom of the logic board. Before switching on system power, make 
sure the chassis is not touching the logic board. To prevent the 
bottom of the chassis from buckling and touching the logic board, 
you may want to support the rear corners of the chassis. 


If you replace the CRT, you will probably have to adjust the yoke. 


hie 
de 


Oy WA 


Remove the rear housing. 

Using an insulated cross-tip screwdriver, loosen the yoke clamp screw 
two or three turns. 

Switch on the computer. 

With one hand, grasp the plastic yoke collar and rotate it until the top 
and bottom edges of the picture are parallel with the top and bottom of 
the bezel. 

Switch off and unplug the computer. 

Discharge the CRT. 

Hold the plastic yoke collar in position and carefully tighten the yoke 
clamp screw so that the collar cannot slip. Do not overtighten the 
screw. If the yoke is not positioned close enough to the CRT, screen 
distortion will occur. 

Replace the rear housing and switch on the computer. 

Verify that the top and bottom edges of the picture are parallel with the 
top and bottom of the bezel. 
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Additional Information — LC 520-575; Performa 550-578; Mac TV 





identifying Features 


The LC 575 logic board includes a 68LC040 processor, an additional Comm 
slot, and a new hook-and-loop attached battery. The LC 520 and LC 550 do not 
include these features. 


The LC 550 and LC 575 ship with the newer manual-insert 1.4 MB Apple 
SuperDrive and require the keyhole-shaped bezel. 








Compatibility Notes 
You can exchange (replace) the chassis harness assembly 922-1824 with the 
chassis harness assembly 922-0557 for the manual insert floppy drive. These 
are not replaceable by chassis 922-0767, which is for the caddyless CD-ROM 
drive. 





Communications Slot 
A flexible communications slot on the LC 575 allows either Ethernet 
networking or the connection of a high-speed fax/modem, without occupying 
the processor-direct slot. (See Figure 4). 





Macintosh LC 575 Macintosh LC 575 
Ethernet Card, Thin-net, Comm Slot Ethernet Card, AAUI, Comm Slot 
ae 
oc i get e 
TN Ilo nc 
Macintosh LC 575 Macintosh LC 575 
Ethernet Card, 10 Base-T, Comm Slot Express Modem, 14.4 Baud, Comm Slot 


=U — oo D ol] | | 7 O 
D ae IMA 


Figure 4 Communications Slot Cards 
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Logic Board Diagrams 


LC 520, 550, Performa 550, 560 
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Figure 5 Logic Boards 


126 LC 520-575; Performa 550-578; Macintosh TV 


Macintosh LC ill, 478 
Performa 405, 410, 430, 450, 460, 466, 467, 475, 476 
Macintosh Quadra 605 
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illustrated Parts List — LC Ill, 475; Performa 405-476; Quadra 605 





Top Case 
Quadra 605 


Fas ga a 
Soe 
















Internal 


Floppy 
Drive Cable 


Logic Board 


Rear Case Access 
Cover Shield 


Rear Case _& 


Access 
Cover 


Hard Drive 
Data Cable 


Hard 
Drive 
Power 
Cable 


Hard Drive 
Carrier 


Speaker 


Hard Drive 


Screws (4) 


Bottom Case 
Quadra 605 


This is a generic representation of a product family. Configurations may vary. 


Figure 1 Exploded View 
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Bottom Case Assembly 


Besry, LITE (00 G LGAUS sce cccdcsencneteensneacenontecacuteccenaceecacace 742-0011 
Botton ase (GAG Se cierscctarnieortennagamencaninconecanaen 630-0500 
Bottom Case (Performa 400 Series) ...............:::cseeeeeeeeeeeeeeeeees 630-0501 
Botton’ (GaSe (UAC BOB) esis ieee nee rmconevaundaver eines enema 630-0583 
Pee ae ra cienieck ee ernceriadnatacg pexeetbendenn eri eanee 600-0193 
Ps. rd sinister ene materi au eee eee eee 865-0066 
Power Supply, HBF (Performa 450 & 460 Series) .................. 661-0787 
Power Supply, 36 Watt (LC 475/Performa 470 Series)........... 661-1733 
Rear Case Access Cover Shield................ccccccsseeeeeeeeeeeeeeeeeeees 805-0137 
Fear GaSe AOCCSS COVES wascnsiissss witscwsantarnesvrarcensernenimismoineninies 815-1154 
SORE POSS DY airscecieze cece trance eeesaantccrenticeetnrsamanacnmit 609-0003 
Drives 
Apple SuperDrive 1.4 MB Drive Mechanism...............:::0:::008 661-0474 
Apple SuperDrive Manual Insert 1.44 Floppy Disk Drive ........ 661-0121 
Gable, 1.4 ME... FDFID, (Grill vc tenses tse apn ine sansensnncannuiwcireninunnoduae 590-0524 
Cais, HEA, PONS scpitracoywonesevannsaertasdecamapvamvidreuanesetondamanue 590-0303 
Cabie, intertrial, HDA, SCSI sancsnecnesosner wovevi vigssiesinisisarntcwmenecenmmenen nes 590-0228 
Carrier, 1.4 MB Apple SuperDrive...............:::ssccseeeeeeeeeeeeeeeeeees 805-0961 
Disk Drive Slot Cover (Performa 400 Series)..............:c::ccce 815-1164 
Disk Drive Slot Cover Shield (Performa 400 Series)............... 805-1527 
Drive Carrier, HDA, 3.5” SCSI, Internal........... ce eeeeeeeeeeeeees 805-0980 
HDA, 40 MB, 3. SCSI CLC MOAB) saesscvive te suis acts mcsnts casineormniovnen 661-0112 
PIDA, F400 WB Sa SOT si sine ccs nenntevann ornare ennive nam nas nee cs uw neato 661-0614 
PDF, Ol RA Sr SN sinus vied vats tab va atone ton denen emcee 661-0773 
PIDAg 1 SO BS, Se rs ee sever ec scisvavsewioneeinn emma tocnaciocamens 661-0624 
FIA, SOB, 5” AS ocaeser ii actrcorrapecacta diene eweonmesnnes 661-0111 
A i Maas Go lvantinaceunimanisaernunenonamnenacs 661-0774 
HDA, 120 MB, 3.5” SCSI (Performa 400 Series) ................000 661-0021 
HDA, 160 MB, 3.5° SCSI (LC UL, 475) ssisanscnincced scesmnzawnneunwenine ne 661-1647 
gO leo 08) Ae es ge Ge) Sanne ene em een een teen nOntere wee aren ees 661-1649 
Py ay Ey oc rel aesinaivecina centage piss xisr wricieheaneotomaaaenaeain 661-1637 
HDA, 250 MB, 3.5° SCSI, UANOUSOG os coccnisaiiernscamesicesineiuns ouaumrnn 661-0890 
Screw, 6 - 32 x .250 (HDA Carrier to HDA)..............00ccccceeeeees 444-6104 
Screw (SuperDrive Carrier to SuperDrive) ...............::::ccceeeeeees 844-0018 
Logic Boards 
Logic Board 4 MB (Performa 460 Series) ...............ccccccceeeeeeees 661-1736 
Logie Board (LG Il, POmoOrnia 490) sicscicsssiccericswssemsrcnassnacaccsions 661-0720 
Logic Board (LC 475/Quadra 605/Performa 470 Series) ........ 661-1732 
SIMM, DRAM, 1 MB, SO 11S, 72 5P 1D vesensstontaccncasstiseentinmmennemwanvs 661-0734 
SIMM, DRAM, 1 MB 8 ns (Uses Two 4 MB Chips) ................. 661-0719 
STM. DRANG, 1 DMB, BQ GS ine sin tersinyarsncniewnn rns oncnterncmaceonannectan Hexen 661-0520 
STU IVAae. EPEPSI, ze IVT, BD) PS es ie crs crater encecna unt tina vam metanviromtcen soca 661-0643 


Macintosh Computers, Vol. 3 129 








130 


UN PAI BE SO 0S pais ears tose omen er ew teobacrneees 661-0808 


SIMM, DRAM, 8 MB, 80 ns, 72-Pin (2 M X 32)..........:: eee 661-0809 
SIMM, VRAM, 256K, 80 1S, 68-PIN cicencccccsessecsccecccstsersenrses anes 661-0722 
SII WAIN BUG oo ccteesicaceciercancerverar enaraeyionaneenatencece: 661-0649 
SINMIN, WAM, S121. GOS a sce secacsnescpetivnd sew enncansookautinet mere, 661-1021 
Top Case Assembly 
SIS DSTI SOUS i sscricssvine testesacataie ty cio aie ueaniiencenedancacs aaslepe lana 815-1164 
Disk Brive Slot Gover SUING asc ccccsseccs satve cerca wenrinasencweemnvnnitn 805-1527 
Label, Periorina 410 (Bag OF 10) crvcntssesccsacicenenecmnsecieovescexatewness 922-0553 
LADGL, Porro 460 (Eg OF TG) nscscseevcererecuncatime une isad lions 922-0552 
Lapel, Pertortia 466 (Bag OF 10) sarsiarsmesncamvereaumeucuraaneyescrmseonys 922-0550 
Label,,Perforna 467 (B80 Of 10) nescecnetsanésninincannvencaxventoarennpsss 922-0551 
Label, Petonia 4/6 (Bag) OF 10) susescrnzoncsorsenmeinan venveeensessin gaia, 922-0556 
Lea OEE TE ST acta beaten ie sb mr los ni sana tine nog te 922-0448 
Label, Product ID (EC 475) (Bag Of VO) aca sicitnie aim sraacepc mins aiesenea nes 922-0699 
Label, Proditet ID (QUEGIA GOS) i iociinscutistersaenrerusiacsoaimncsteiwetennnn’ 922-0584 
Microphone Assembly (Performa 400 Series).................::00008 699-5071 
Microphone Assembly (LC Serie@s)...............ccccccsseeeeeeeeeeeeeeaeees 922-0867 
Top Case (Perforina 405)........2.cc.sceccescrenedovecnscasuannnasatnesssusenenss 922-2031 
TOR GASES (PSM OMNIA 4S) icaninsivsei sii sanscaniienartaasinesaieas sha Aumeuntoucnas 922-2032 
HOP WraSS (PCO SO) aoc sas cos ed Sn as cccecentcste as sennees 922-2033 
Mnf Sete: CLES UN Neo res ene dec cecscwpeenep tensa eceame etovaratonaa Weadanastes anton 922-0199 
Top Case, (LC III with Manual Insert Floppy Drive) ................ 922-0548 
TROP GSS CL S05) a cote tea esncisetapc nae can oe sane oes one eosin eae de 922-0582 
Miscellaneous 
PUTS ROR ILS CIN vies tec tnen ete ones av asco whe vanes sl Sea eg 661-0621 
PIO We: Cea eater tectuemnncun wertricee secure cet vedo yaaa eure eee Petes 661-0595 
POE FONG, NI) cao earned tee See ees stew ta welt Rey nice ries ound ea eam eon 661-0603 
Assy, Ethernet LC Card, Standoffs, 10 Set................:..::c0000000 076-0543 
Cea, PRS NS a GT ni ctcassxns vars sla ada a lassi estaba anna 590-0703 
Connector, Jumper (LC 400 Series/Quadra 605).................. 517-0546 
Display, 14” Color Monitor, .39 Dot (Performa 400 Series).....661-1670 
terial SSI T SMO rk aiaccdisiscarscestmrarinrrmnaw wary wwancainansiica testwerioned 630-0408 
LC Ethernet ROM Upgrade Kit (LC 400 Series/Quadra 605)..922-0002 
Mouse, Apple DeSktOp BUS ..........2...:.ssccecscossecesesnenucteesessneveneis 661-0113 
Mouse, Apple DeSkiop Bu UI viicsiisccnsiinccscsaccseneascscoscncenernasaii 661-0763 
Mouse Ball (21.9 mm Diameter), Black...............c.ccccceeeeeeeeee ees 699-8038 
Mouse Ball (22.23 mm Diameter), Gray..............ccccccesseeeeeeeeees 922-0349 
Mouse Ball (25.4 mm Diameter), Gray...............:ccccccceeeeeeeeeeees 699-8001 
Power Cable, AC 116 V,, Sime oss sis sscaineviswase vanvannnewnnp ane nien ena 590-0380 
Retainer, ADB Mouse (for 21.9 mm Black Mouse Ball) .......... 815-0816 
Retainer, ADB Mouse (for 669-8038 Ball) ...............cecceeeeeeee ees 922-0350 
Retainer, ADB Mouse II (for 22.23 mm Gray Mouse Ball) ...... 922-0345 
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Retainer, Snap-On, ADB Mouse (for 669-8001) .................05 815-1136 


Retainer, Twist-On, ADB Mouse (for 669-8001) ................... 076-0231 
ic eas ace eerie nian tana meen deel 430-1031 
Self-Terminating Cable, 2-meter, Ethernet................:::cccceceeeee 076-0540 
Self-Terminating Cable, 5-meter, Ethernet.................::::cceeee 076-0541 
Self-Terminating Cable, Plenum, 13-meter, Ethernet ............. 076-0542 
Sve. Pkg., BOOK/Apple SuperDrive.............scccsonsceesnecerenecesenees 602-0210 
Svc. Pkg., HDA 3.5”, 1” High Drives w/o Carriers (Also for 19 mm 

UCN FAO Oe DCG iaiasiclsccnerees icin scpesn vende eee tnmacmiapmoninneaiendern 602-0308 
Thin Coax Transceiver, Ethernet................ccccccsesseeeeeseeseeeeeeeees 630-8503 
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Specifications — LC Ill, 475; Performa 405-476; Quadra 605 


Processor 


Performa 405/410/430: 68030 microprocessor; 16 MHz; 16-bit 
internal data bus; burst-mode RAM access 

LC I!I/Performa 450: Motorola 68030 microprocessor; 25 MHz; 32- 
bit internal data bus; burst-mode RAM access; coprocessor 
socket 

Performa 460/466/467: Motorola 68030 microprocessor; 33 MHz; 
32-bit internal data bus; burst-mode RAM access; coprocessor 
socket 

LC 475/Quadra 605/Performa 475/476: Motorola 68LC040 
microprocessor; 25 MHz; 32-bit internal data bus; burst-mode 
RAM access 





DRAM: 4 MB standard, expandable to 10 MB—100 ns or faster 
SIMMs (Performa 405/410/430); 4 MB standard, expandable to 
36 MB-80 ns or faster SIMMs (LC III/Performa 450/460/466/ 
467); 4 MB or 8 MB standard, expandable to 36 MB-80 ns or 
faster SIMMS (LC 475/Quadra 605/Performa 475/476) 

ROM: 1 MB (LC III/LC 475/Quadra 605/Performa 
450/460/466/467/475/4 76) 

PRAM: 256 bytes of clock/calendar/parameter memory; long-life 
lithium battery 

VRAM: 512K VRAM SIMM (Performa 400/405/410/430); 512K 
VRAM on-board upgradable to 768 MB (LC IIl/Performa 
460/466/467); 512K VRAM SIMM upgradable to 768 MB 
(Performa 450) 512K VRAM SIMM upgradable to 1 MB (LC 
475/Quadra 605/Performa 475/476) 





Disk Storage 


Floppy Drive: Apple SuperDrive 1.4 MB Floppy Drive (LC III/ 
Performa 405/430/450); Apple SuperDrive Manual Insert Floppy 
Drive (Performa 410/460/466/467); Apple SuperDrive 1.4 MB 
Floppy Drive or Apple SuperDrive Manual Insert Floppy Drive 
(LC 475/Quadra 605/ Performa 475/476) 

Hard Drive: 40 MB or 80 MB (Performa 400); 80 MB (Performa 
405/410); 120 MB (Performa 430); 40, 80, or 160 MB (LC III); 
120 or 180 MB (Performa 450); 160 MB (Performa 466/467/475): 
180 MB (Performa 460); 160 or 230 MB (LC 475/Quadra 605/ 
Performa 476) 





I/O Devices 


132 





Keyboard: Apple Keyboard, Apple Keyboard II, Apple Extended 
Keyboard Il, or Apple Adjustable Keyboard connected through 
ADB ports (mini DIN-4) 

Mouse: ADB Mouse and ADB Mouse II connected through ADB 
ports (mini DIN-4) 

Microphone: Electret, omnidirectional; operates on 8 VDC supplied 
by microphone on CPU 

Speaker: Adjustable sound control on front of bezel 
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I/O Interfaces Serial: Two RS-232/RS-422; mini DIN-8 connectors 

SCSI: SCSI interface; DB-25 connector 

ADB: One ADB port; mini DIN-4 connector 

Video: One DB-15 monitor port or built-in video; DA-15 connector 

Sound: Mono sound input and output port; mini phono plug (LC 
I1l/Performa 400 Series); mono sound input port; stereo output; 
mini phono plug (LC 475/Quadra 605/Performa 475/476) 

Expansion Connector: 96-pin PDS supporting 020/030 direct-slot 
expansion card (Performa 405/410/430); 114-pin PDS 
supporting 020/030 direct slot expansion card (LC III/Performa 
450/460/466/467); 144-pin expansion slot supporting 030/040 
expansion cards; accepts Macintosh LC compatible |/O display, 
network and video capture cards; does not support 030 
processor accelerator or cache cards, (LC 475/Quadra 605/ 
Performa 475/476) 














Sound and Sound: Monoaural, 8-bit sound input at 11 or 22 kHz; monophonic, 

Video 8-bit sound generator supplying same signal to both channels or 
stereo equipment (LC 400 Series/Performa Series); stereo 
output capability (Quadra 605) 

Performa 405/410/460/, bundled with Performa Display .39 VGA 
monitor 

Performa 430/450/466/467/475/476, bundled with Performa 
Display .29 VGA monitor 

LC Ill, LC 475, and Quadra 605 provide up to 16-bit support on 
12-,13-, and 16-inch monitors and 8-bit support on 15-inch 
portrait and 21-inch monitors. LC Ill, LC 475, and Quadra 605 
support all Apple monitors available at CPU introduction dates; 
support NTSC and PAL standards 











Electrical Line Voltage: 100-240 VAC, automatically configured 

Frequency: 47-63 Hz (LC 400 Series); 50-60 Hz (Quadra 605/ 
Performa Series) 

Maximum Power: 30 W (LC III/Performa 450); 26 W (Quadra 605/ 
Performa 475/476) 











Physical Height: 3.0 in (7.7 cm) 
Width: 12.2 in. (31.0 cm) 
Depth: 15.0 in. (38.2 cm) 
Weight: 8.8 lb. (4.0 kg) 
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Product Comparison — LC Ill, 475; Performa 475, 476; Quadra 605 


LC ill 


LC 475 


Perf. 475 


Perf. 476 


Quad. 605 





Market 


Schools 


Schools 


Home 


Home 


Business 





Processor 


68030 


68LC040 


68LC040 


68LC040 


68LC040 





Clock 


25 MHz 


25 MHz 


25 MHz 


25 MHz 


25 MHz 





FPU 


Yes 


No! 


No! 


No! 


No! 





Std. RAM 


4 MB 


4 MB 


4 MB 


4 MB 


4 MB 





Max. RAM 


36 MB 


36 MB 


36 MB 


36 MB 


36 MB 





Std. Hard 
Drive 


80 MB 


80/160 
MB 


160 MB 


230 MB 


80/160 
MB 





Display 


no 


no 


yes 


yes 


no@ 





Display 
Support 


Up to 16” 


All Apple 
displays 


All Apple 
displays 


All Apple 
displays 


All Apple 


displays 





VRAM 


512/1MB 


512/1MB 


512/1MB 


512/1MB 


| 512/1MB 





Colors 


2563 Up 
to 16-bit 
on 14” 





2564 Up 
to 16-bit 
on 16” 


256° Up 
to 16-bit 
on 14” 


2563 Up 
to 16-bit 
on 14” 


256% Up 
to 16-bit 
on 14” 








1 LC PDS 


1 LC Ill- 
Compact 
PDS 


1 LC Ill- 
Compact 
PDS 


1 LC Ill- 
Compact 
PDS 


1 LC Ill- 
Compact 
PDS 





Modem 


No 


Yes 


Yes 


No 





System 
Software 


fi 





Bundled 
Apps 








No 








ier 


Yes? 


GAP 


res 








Yes? 





No 





1 These systems come with a 68LC040 that has no FPU. A qualified technician can 
remove the 68LC040 and replace it with a 68040RC, which includes an FPU; Apple 
neither offers nor supports such an upgrade. 

2 The Performa models are bundled with the Macintosh Performa Display; the LC 

models can be used with a variety of Apple and third-party displays. 

Can be upgraded to 32,000 colors with VRAM upgrade from 512K to 768K. 

Can be upgraded to 32,000 colors with VRAM upgrade from 512K to 1 MB. 

5 The Performa models are shipped with a selection of application software appropriate 
to the target market and resale channel. 
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Symptom/Cure — LC Ill, 475; Performa 405-476; Quadra 605 


Error Chords 


Eight-tone error sounds 
during startup (LC 
I11/475/Quadra 605/ 
Performa 400 series) 


Four-tone error chord 
sounds during startup 
(Performa 400 series) 


Built-in Video Problems 


Screen is dark, audio and 
at least one drive operate, 
fan runs, and LED is lit 


Screen is dark, audio and 
drive do not operate, but 
fan runs and LED is lit 


Partial or whole screen is 
bright and audio is 
present, but no video 
information is visible 


Screen is completely 
dark, fan is not running, 
and LED is not lit 


Vertical lines, horizontal 
lines, or SnOW appears on 
screen, or screen is 
completely dark; startup 
tone is normal 


Solutions 

1. Replace SIMMs. 

2. Replace logic board. Retain customer’s SIMMs. 
3. Perform SIMM verification on replacement logic 


board. 


1. Disconnect hard drive power cable and hard drive 
data cable and reboot system. If startup sequence 
is normal, run Macintosh Hard Disk Test and 
replace hard drive if necessary. 

2. Disconnect floppy drive cable and reboot system. 
If startup sequence is normal, replace floppy drive. 

3. Replace logic board. Retain customer's SIMMs. 


Solutions 


Adjust brightness on monitor. 

Replace monitor. Troubleshoot defective monitor. 
Replace video cable. 

Replace logic board. Retain customer’s SIMMs. 
Replace power supply. 


eon > 


Remove expansion card, if present. 

Remove peripherals. 

Replace SIMMs. 

Replace logic board. Retain customer’s SIMMs. 
Replace power supply. 


i aloo 


Replace video cable. 
Replace monitor. 
Replace logic board. Retain customer's SIMMs. 


Phy > 


1. Plug monitor directly into wall socket. Verify that 
monitor has power. 

2. Remove expansion card, if present. 

3. Remove peripherals. 

4. Replace power supply. 

5. Replace logic board. Retain customer’s SIMMs. 


Replace video cable. 

Replace monitor. 

Replace VRAM SIMM. 

Replace logic board. Retain customer’s SIMMs. 
Replace power supply. 


i ee ad le 
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Floppy Drive Problems 


Audio and video are 
present, but internal drive 
does not operate 


Disk ejects; display shows 
icon with blinking “X” 


Disk does not eject 


Drive attempts to eject 
disk, but doesn’t 


Hard Drive Problems 


Internal hard drive runs 
continuously 


Internal hard drive does 
not operate 
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Solutions 


le a elias 


PhS 


Try kKnown-good Disk Tools disk. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Retain customer’s SIMMs. 


Replace disk with known-good system disk. 
Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Retain customer’s SIMMs. 


Switch off system and hold mouse button down 
while switching system on (to complete eject 
cycle). 

Eject disk manually by inserting an open paper clip 
into hole beside drive slot. 

Replace floppy drive cable. 

Replace floppy drive. 


Push disk completely in. 

Eject disk manually by pushing opened paper clip 
into hole beside drive slot. 

Check that cover is completely on. 

Replace floppy drive. 


Solutions 


2 SS 


POLY} 


Startup from Disk Tools disk or CD. 

Make sure system is version 7.1 or later. 
Replace internal hard drive. 

Replace logic board. Retain customer’s SIMMs. 


Replace hard drive data cable. 

Replace hard drive power cable. 

Replace internal hard drive. 

Replace logic board. Retain customer’s SIMMs. 
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Peripheral Problems 


Works with internal or 
external SCSI device but 
does not work with both 


Cursor does not move 


Cursor moves, but 
clicking mouse button has 
no effect 


Cannot double-click to 
open application, disk, or 
server 


No response to any key 
on keyboard 


Known-good ImageWriter 
or ImageWriter II does not 
print 





Solutions 


No — 


ook 


wea h > 


os 


ot Ge 


Startup from Disk Tools or CD. 

Verify that SCSI select switch on external device is 
set to different priority from internal. 

Verify that both ends of external SCSI device are 
terminated. 

Replace terminator on external SCSI device. 
Verify that terminator is installed on internal SCSI 
drive. 

Replace SCSI select cable. 


Reboot system. 

Check mouse connection. 

If mouse was connected to keyboard, connect it to 
rear ADB port and disconnect keyboard. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port, replace mouse. 

Replace logic board. Retain customer’s SIMMs. 


Replace mouse. 
Replace logic board. Retain customer’s SIMMs. 


Remove extra system files on hard drive. 

Clear parameter RAM. 

If mouse was connected to keyboard, connect it to 
rear ADB port instead. If mouse works, replace 
keyboard. If mouse does not work in any ADB 
port, replace mouse. 

Replace logic board. Retain customer’s SIMMs. 


Make sure system is version 7.1 or later. 

Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Retain customer’s SIMMs. 


Make sure that Chooser and control panel settings 
are correct. 

Make sure system is version 7.1 or later. 

Check printer DIP switches. 

Replace printer interface cable. 

Replace logic board. Retain customer’s SIMMs. 
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Known-good LaserWriter 
does not print 


Miscellaneous Problems 


Clicking, chirping, or 
thumping sound 


System shuts down 
intermittently 


System intermittently 
crashes or locks up 


No sound from speaker 


Clock doesn’t run 


System seems to boot; 
then message “Finder is 
old version” displays 
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Make sure that Chooser and control panel settings 
are correct. 

Make sure system is version 7.1 or later. 

Refer to Networks manual on Service Source CD. 


Solutions 


—h 


= Gee 


Sah 


Replace power supply. 

Disconnect hard drive. Replace drive if noise 
disappears. 

Replace logic board. Retain customer’s SIMMs. 


Make sure air vents on back and top of case are 
unobstructed. Thermal protection circuitry may 
shut down computer. After 30 to 40 minutes, 
system should be OK. 

Replace power cable. 

Replace power supply. 

Replace SIMMs. 

Replace logic board. Retain customer's SIMMs. 


Make sure system is version 7.1 or later. 

Make sure software is known-good. 

Replace logic board. Retain customer’s SIMMs. 
Replace SIMMS. 

Replace power supply. 


Verify that Volume control panel setting is 1 or 
above. 

Replace speaker. 

Replace logic board. Retain the customer’s 
SIMMs. 


Replace battery. See “Battery and AC Adapter 
Verification” in Chapter 2, General Information. 
Replace logic board. Retain customer’s SIMMs. 


Clear parameter RAM. 
Replace logic board. Retain customers SIMMs. 
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System intermittently 
doesn’t power on 


Monitor raster width too 
narrow 


System hangs or crashes 


System doesn’t recognize 
more than 10 MB of RAM 
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Check cables. 

Plug monitor directly into wall socket. Verify that 
monitor has power. 

Replace power cord. 

Check batteries. See “Battery and AC Adapter 
Verification” in Chapter 2, General Information. 
Replace logic board. Retain customer's SIMMs. 
Replace power supply. 


Refer to Adjustments section in appropriate 
Monitor manual on Service Source CD for 
horizontal size (width) adjustment. 


If using an older LC Ethernet card, with a 
computer running System 7, disable virtual 
memory. 

Performa 400 Series: upgrade the ROMs on the 
Ethernet card. 

LC Series/Quadra 605: clear parameter RAM. 
LC 400 Series/Quadra 605: upgrade to latest 
revision of software. 

LC 400 Series/Quadra 605: replace logic board. 


Although you can install up to 12 MB of RAM in 
Performa 400/405/410/430 computers, 10 MB is 
the maximum amount of RAM that the system 
recognizes. 
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Grounding Connector Replacement 
The replacement logic boards for the LC 475 and the Quadra 605 do not 
include grounding connectors. You must remove the grounding connector 
from the defective board and install it on the replacement board. There are 
two versions of the grounding connectors, a foam pad and a connecting 
grounding spring. You may encounter either version on the LC 475 and 
Quadra 605 logic boards. 


Install the connecting grounding spring on the audio ports of the replacement 
logic board with the arms of the spring facing out. Install the foam grounding 
pad on the audio ports with the rough side of the pad facing out (Figure 2). 


If for some reason you do not have the grounding spring, you must order this 
part separately. 


Grounding 
Spring 


Figure 2 Grounding Spring and Foam Grounding Pad 





Quadra 605 Logic Board Jumper Replacement 

The LC 475 and the Quadra 605 use the same replacement logic board. The 
Quadra 605 requires a jumper to connect the pins at location J18. Quadra 605 
service replacement logic boards do not include the jumper. 


If you are replacing a Quadra 605 logic board, remove the jumper from the 


pins at location J18 on the defective board and install the jumper on the pins at 
location J18 on the replacement logic board. 
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Macintosh LC Upgrades 


A Caution 


A Caution 


Note 


To prevent ESD damage to components, wear a grounding wriststrap. 
Review the ESD precautions in Chapter 1, CRT and ESD Safety. 


Make sure that the connections to the sound out and sound input 
ports are correct. Inserting equipment into the wrong port can 
damage the computer or equipment. 








LC to LC Ill Upgrade 
A Macintosh LC upgrade kit upgrades a Macintosh LC to a Macintosh LC IIL. 
The upgrade kit includes a top cover, fan, speaker, floppy drive carrier, and 
Macintosh LC III logic board. The following procedures explain how to remove 
the LC parts and install them into the LC III upgrade unit. 


1. Remove the cover, fan/speaker assembly, floppy drive, hard drive, and 
logic board. 

2. Install the LC floppy drive and cable into the new LC III floppy drive 
carrier. If you are installing a replacement auto-inject 1.4 MB SuperDrive, 
you must remove the dust shield, if present. 

3, Install the Macintosh LC III logic board. 

4. Install the LC VRAM SIMMS and the expansion card (if present) into the 
LC II upgrade logic board. 


DRAM SIMMS from an LC are not compatible with the LC IL. 


5. Install and connect the new floppy drive carrier, hard drive with carrier 
and cables, speaker, fan, and Macintosh LC Ill top cover. 





LC Il to LC Il Upgrade 


A Macintosh LC III upgrade kit upgrades a Macintosh LC II to a Macintosh LC 
Ill. The upgrade kit includes a Macintosh LC III logic board, top cover, fan, 
speaker, and floppy drive carrier. However, when upgrading an LC II to an LC 
III, you will need only two parts from the upgrade kit—the LC III logic board 
and the LC III top cover. 


1. Remove the cover, fan, floppy drive, hard drive, and LC II logic board. 

2. — Install the Macintosh LC III logic board. Make sure that the connections 
to the sound out and sound input ports are correct. Inserting equipment 
into the wrong port can damage the computer or equipment. 

3. Install and connect the fan, floppy drive, and hard drive. 

4, — Install the Macintosh LC III top cover. 
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LC 475 Upgrade 


A Macintosh LC 475 upgrade kit upgrades a Macintosh LC II or LC HI to a 
Macintosh LC 475. The upgrade kit includes a Macintosh LC 475 logic board 
and product ID labels. 


Remove the cover, fan, floppy drive, hard drive, and logic board. 

2. Before installing the upgrade logic board, install the connecting 
grounding spring on the audio ports of the board with the arms of the 
spring facing out (Figure 2). The upgrade kit does not include a 
connecting grounding spring. You must order this part separately. 

3. — Install the Macintosh LC 475 logic board. 

4. Install and connect the fan, floppy drive, and hard drive. 

5. Install the top cover. 


LC Ethernet Upgrade 


An internal processor-direct slot lets you add capabilities to Macintosh LC 
computers, such as the Ethernet networking card. The LC Ethernet Card 
package includes only the LC Ethernet Card. Standoffs are also needed to 
complete the upgrade. Failure to install the standoffs can cause the computer 
to restart intermittently. You must order them separately from the card. 


Remove the top cover. 

2. — Insert the two standoffs in the appropriate hole locations on the Ethernet 
card (Figure 3). 

3. Position the card so that the external connector extends through the 
expansion connector opening on the bottom case. 

4. Pivot the card over the expansion slot and press the connector pins into 
the connector slot. Do not force the card into the slot. If you meet a lot 
of resistance, pull the card out and reseat. 


Long Standoff 


Short Standoff  _ 





Figure 3 Ethernet Upgrade 
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Logic Board Diagrams 


Performa 405, 410, 430 





































PDS Slot —_| [i ee ne 
Battery H oak 
Ss 





























PDS Slot 





Microprocessor 


Battery 




















* Note: With jumper Q605. Without jumper LC 475 


Figure 4 Logic Boards 
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This is a generic representation of a product family. Configurations may vary. 


Figure 1 Exploded View 
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Note On November 8, 1993, the Centris name was discontinued from the Macintosh 
product line. The Centris 610 was replaced by the similar, but faster Quadra 
610. The Centris 660AV was changed to the Quadra 660AV. 
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Specifications — Quadra 610, 660AV; WS 60 


Processor Centris 610: Motorola 68LC040; 20 MHz, built-in memory 

management unit (MMU) 

Quadra 610/WS 60: Motorola 68LC040 or 68040; 25 MHz, built-in 
memory management unit 

Quadra 610, DOS Compatible: Motorola 68LC040; 25 MHz, built-in 
memory management unit; DOS compatible card 

DOS compatible card: 486SX microprocessor, 25 MHz, 32-bit 
addressing, 32-bit data paths 

Quadra 660AV/Centris 660AV: Motorola 68LC040; 25 MHz; built-in 
paged memory management unit (PMMU); floating-point unit 
(FPU), and 8K memory cache; AT&T DSP3210 32-bit 
floating-point digital signal processor; Peripheral Subsystem 
Controller (PSC) provides direct memory access (DMA) between 
the 68040 buses and peripheral devices 


RAM (Quadra 610/Quadra 660AV/Centris 660AV): 4 or 8 MB RAM, 
expandable to 68 MB (80 ns or faster 72-pin SIMM) 

RAM (WS 60): 8 MB RAM , expandable to 68 MB (80 ns or faster 
72-pin SIMM) 

ROM: 1 MB 

PRAM: 256 bytes 

VRAM (Centris 610/Quadra 610/WS 60): 512K, expandable to 1 
MB (80 ns or faster 68-pin SIMM) 

VRAM (Quadra 660AV): 1 MB 

Clock/Calendar: Custom chip with long-life lithium battery 








Disk Storage Floppy Drive: 1.4 Apple SuperDrive 

Hard Drive (Quadra 610/Quadra 660AV): 80 to 500 MB 
Hard Drive (WS 60): 230 MB or 500 MB 

CD-ROM Drive: Optional 5.25-in. CD-ROM drive 


I/O Interfaces ADB: Two ADB ports; mini DIN-4 connectors 

Serial: Two RS-232/RS-422 ports; mini DIN-8 connectors 

SCSI: One port; DB-25 connector 

Expansion Slot (Quadra 610/WS 60): Internal expansion slot 
supports either a processor-direct slot card or 7-in. NuBus card 

Expansion Slot (Quadra 660AV): Internal expansion slot supports 
either NuBus, processor-direct slot (PDS) card, or digital 
audio/video expansion (DAVE) card with appropriate Bape 

Sound: 16-bit stereo sound input/output ports 

Video: One DB-15 video port for built-in video; VGA and SVGA 
monitors require a special adapter cable, NTSC, and PAL 
monitor support (Quadra 660AV only) 

Ethernet: On-board Ethernet; AAUI-15 connector (optional on 
Centris 610) 

















I/O Devices Keyboard: Standard or extended keyboard, draws 25-80 mA 

Mouse: ADB mouse, draws up to 80 mA 

Microphone: Standard (Quadra 610); Apple PlainTalk (Quadra 
660AV) 

Maximum Power Draw for all ADB Devices: 500 mA 
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Sound and Sound: Custom digital Apple sound chip (ASC) 

Video Video Display: Support Macintosh 12” Monochrome Display, 
Macintosh 12” RGB Display, Apple Color High-Res RGB 14” 
Monitor, Apple AudioVision 14 Display, Macintosh Color Display, 
Macintosh 15” Portrait Display, Macintosh 16”: Color Display, 
Apple Multiple Scan 17” Display, Apple Two-Page 21” 
Monochrome monitor, and Macintosh 21” Color Display; NuBus 
video cards allow computer to support other non-Apple VGA, 








NTSC, and PAL monitors; supports VGA monitors (640 x 480 
only) and SVGA monitors (800 x 600 only) with appropriate 
adapter cable; Quadra 660AV supports S-Video input/output 
ports, composite video input/output ports 











Electrical Line Voltage: 100-240 VAC 
Frequency: 50-60 Hz 

Input Power: 210 W 
Output Power: 86 W 


Physical Height: 3.4 in. (85 mm) 

Width: 16.3 in. (415 mm) 

Depth (Quadra 610, WS 60): 4.2 in. (107 mm) 

Depth (Quadra 660AV; Power Macintosh 6100; WS 6150): 15.6 in. 
(399 mm) 

Weight: 14.0 Ib. (6.4 kg) 
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Specifications — Power Macintosh 6100; WS 6150 


Processor 60 MHz PowerPC 601 RISC microprocessor, built-in MMU and 
FPU; 32K of on-chip cache memory, requires system software 
version 7.1.2 or later 





Memory RAM: 8 MB standard, expandable to 72 MB via two SIMM slots; 
SIMMs must be 80 ns or faster, noncomposite and installed in 
pairs 

Cache: 32K of on-chip cache; optional 256K level 2 cache available 

ROM: 4 MB 

Clock/Calendar: Custom chip with long-life lithium battery 

VRAM: None (6100/60 & 6150); 2 MB on Power Macintosh AV 
Card (6100/60AV) 





Disk Storage Floppy Drive: 1.4 MB Apple SuperDrive Manual Insert 

Hard Drive: 160 or 250 MB ; 250 MB (6100/60AV) 

CD-ROM Drive: Internal AppleCD 300+optional on 6100/60 & 
6150; standard on 6100/60AV 





I/O Interfaces ADB: One ADB port; mini DIN-4 connector 

Serial: Two RS-232/RS-422 LocalTalk/GeoPort serial ports; mini 
DIN-9 connectors (backward compatible with mini DIN-8) 

SCSI: One SCSI port; DB-25 connector 

Expansion Slot: One internal slot that accommodates either a PDS 
card or a 7-in. NuBus card (6100/60 & 6150); 6100/60AV ships 
with Power Macintosh AV Card installed in expansion slot. 

Sound: One 16-bit stereo output port; one 16-bit stereo input port 

Video: One HDI-45 DRAM-based video port for direct connection to 
Apple AudioVision monitors (6100/60 & 6150); 6100/60AV also 
includes VRAM-based DB-15 port and and one S-video input 
and one S-video output port. 

Ethernet: One built-in AAUI-15 Ethernet port 





I/O Devices Keyboard: Standard or extended keyboard, draws 25-80 mA 

Maximum Power Draw for ADB Devices: 500 mA 

Mouse: ADB Mouse Il, draws up to 10 mA 

Microphone: Apple PlainTalk microphone; unidirectional and 
optimized for use with speech recognition (optional on 6100/60 & 
6150; standard on 6100/60AV) 





Video Display Supports Macintosh 12” Monochrome Display, Macintosh 12” RGB 
Display, Apple Color High-Res RGB 14” Monitor, Apple 
AudioVision 14 Display, Macintosh Color Display, Macintosh 15” 
Portrait Display, Macintosh 16” Color Display; 6100/60AV also 
supports Macintosh 19” Color Display, Apple Multiple Scan 20” 
Display, Macintosh 21” Color Display, NTSC, and PAL 
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Electrical Line Voltage: 100-240 VAC 
Frequency: 50-60 Hz 

Input Power: 210 W 
Output Power: 86 W 








Physical Height: 3.4 in. (85 mm) 
Width: 16.3 in. (415 mm) 
Depth: 15.6 in. (399 mm) 
Weight: 14.0 Ib. (6.4 kg) 
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Symptom/Cure Chart — Quadra 660AV 


Video Problems 


Computer starts up 
with an “X” displayed 
through the video icon 


Screen is black, audio and 
at least one drive operate, 
fan is running, and LED is 
lit 


Screen is black, audio and 
drive do not operate, but 
fan is running and LED is 
lit 


Partial or whole screen is 
bright and audio is 
present, but no video 
information is visible 


Floppy Drive Problems 


Audio and video present, 
but internal floppy drive 
does not operate 


Disk ejects, display shows 
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Solutions 


The AudioVision monitor requires a system 
extension in the system folder. The extension 

did not load properly. Install the AudioVision 
extension software. Turn off the monitor for at least 
30 seconds before restarting. 


Check video cable connection. 

Adjust brightness on monitor. 

Verify that monitor is switched on. 

Reset clock chip. 

Clear parameter RAM. Make sure Caps Lock key 
is up. 

Replace video cable. 

Replace monitor. 

Replace video card, if present. 

Replace SIMMs. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


. Replace power supply. 


Remove peripherals. 

Remove expansion card. 

Replace DRAM SIMMs. 

Replace VRAM SIMMs. 

Replace logic board. Move customer's SIMMs to 
new logic board. 

Replace power supply. 


Replace video cable. 

Replace monitor. 

Replace video card, if installed. 

Clear parameter RAM. Make sure Caps Lock key 
iS up. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Solutions 


Replace disk with known-good disk. 

Verify that all external SCSI devices are 
disconnected. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 


Replace disk with known-good system disk. 
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icon with blinking “X” 


Does not eject disk 


Attempts to eject disk, 
but doesn’t 


Drive does not recognize 
MS-DOS disks 


SCSI Drive Problems 


Drive does not appear 
on the desktop 


Works with internal or 
external SCSI device, but 
does not work with both 


CD-ROM Drive Problems 


CD-ROM drive does not 
accept a compact disc 


= Io 


Pe tS 





Replace internal floppy drive cable. 

Replace internal floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Switch off computer. Hold mouse button down 
while you switch computer on. 

Replace floppy drive cable. 

Replace internal floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Push disk completely in. 

Replace internal floppy drive cable. 

Replace internal floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


To read and write MS-DOS files, format all disks 
with MS-DOS drive first. 


Solutions 


Verify that there are no duplicate SCSI device 
addresses. 

Clear parameter RAM. Make sure Caps Lock key 
iS up. 

Verify that drive is initialized. If it isn’t, use HD SC 
Setup to initialize drive. 

Replace SCSI data cable. 

Replace hard drive. 


Verify that each SCSI device is set to a unique 
SCSI ID number. 

Verify that hard drive is terminated but optional 
CD-ROM drive is not terminated. 

Replace terminator on external hard drive. 
Replace SCSI select cable on external SCSI 
device. 


Solutions 


Ts 
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Exchange disc (if disc is dirty or damaged). 
Replace CD-ROM drive mechanism. 
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Macintosh does not 
display CD-ROM drive 
icon 


Compact disc won’t eject 
from the drive 


Peripheral Problems 


Cursor moves, but 
clicking mouse button 
has no effect 


Cursor does not move 


Cannot double-click to 
open application, disk, or 
server 


No response to any key 
on the keyboard 


Ste Gin = 


wo — 


3. 


Verify that CD-ROM extension is in System Folder. 
Reinstall CD software. 

Replace SCSI data cable. 

Replace CD-ROM drive mechanism. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Manually eject the compact disc. 

Press the eject button behind the front bezel (if it 
is accessible). 

Replace the CD-ROM drive mechanism. 


Solutions 


wo — 


— 
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Replace mouse. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Check mouse connection. 

Inspect inside of mouse for buildup of dirt or other 
contaminants. Clean mouse if necessary. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard or ADB cable. If mouse 
does not work in any ADB port on computer, replace 
mouse. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Remove duplicate System files from hard drive. 
Clear parameter RAM. Make sure Caps Lock key 
iS up. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard or ADB cable. If mouse 
does not work in any ADB port on computer, 
replace mouse. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Known-good serial i 


Reinstall printer drivers. 


printer will not print 2. Verify that system software is correct version. 
3. Make sure Chooser and control panel settings 
are correct. 
4. Clean install system software and printer drivers. 
5. Replace printer interface cable. 
6. Replace logic board. Move customer’s SIMMs to 
new logic board. 
Known-good printer on a 1. Verify that system software is correct version. 
network will not print 2. Make sure Chooser and control panel settings 
are correct. 
3. Clean install of system software and printer drivers. 
4. Replace logic board. Move customer’s SIMMs to 
new logic board. 
System Problems Solutions 
Power supply clicks or 1. Replace power supply. 
chirps Replace logic board. Move customer’s SIMMs to 
new logic board. 
Does not power on; 1. Check cables. 


screen is black, fan is not 2. 


running, and LED is not lit 


3. 
4. 
on 
System shuts down 1. 
intermittently 
2. 
3. 
4. 
System intermittently 7 
crashes or locks up 2 
3. 
4. 
5. 
6. 
Ts 
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Plug monitor directly into wall socket and verify 
that monitor has power. 

Replace power cord. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 


Make sure air vents are clear. Thermal protection 
circuitry may shut down system. After 35 to 40 
minutes, system should be OK. 

Replace power cord. 

Reset the logic board. (See “Additional Procedures.”) 
Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 


Verify that system software is correct version. 
Verify that application software is known-good. 
Replace SIMMs. 

Reboot the computer with Extensions off by holding 
down Shift key during startup. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 

Replace hard disk. 


tor 





Error Chords 


One-part error chord 
sounds during startup 
sequence 


Two-part error chord 
sounds during startup 
sequence 


Miscellaneous Problems 


No sound from speaker 


Sound from external video 
source does not record or 
play through speakers 


No sound from audio CDs 
from built-in internal 
CD-ROM drive. 
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Solutions 


Disconnect SCSI data cable and hard drive power 
cable. Reboot system. If startup sequence is 
normal, run Macintosh Hard Disk Test and replace 
hard drive, if necessary. 


2. Disconnect floppy drive cable connector and reboot 
system. If startup sequence is normal, replace 
floppy drive. 

3. Replace logic board. Move customer’s SIMMs to 
new logic board. 

1. Replace DRAM SIMMs. 

2. Replace logic board. Move customer’s SIMMs to 
new logic board. 

3. Perform aDRAM SIMM verification on replacement 
logic board. 

Solutions 

1. Verify that Volume control panel setting is 1 or 
above. 

2. Check speaker cable. 

3. Clean install system software. 

4. Clear parameter RAM. Make sure Caps Lock key 
is up. 

5. Replace speaker. 

6. Replace logic board. Move customer's SIMMs to 
new logic board. 

1. Verify that audio cable connects sound source to 
sound input port when using S-video. 

2. Check speaker cable. 

3. Replace speaker. 

4. Replace logic board. Move customer’s SIMMs to 


new logic board. 


Make sure that Playthrough is selected in Sound 
control panel. 
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Troubleshooting Tips — Power Macintosh 6100; WS 6150 


When troubleshooting Power Macintosh systems, keep in mind the following: 


If a Power Macintosh system does not power up, you should first attempt 
to reset the logic board. See “Additional Procedures” for more 
information. 


With Power Macintosh computers, you must install only noncomposite 
RAM SIMMs and you must install the RAM SIMMs in like pairs (that is, the 
same size and speed). You'll find additional troubleshooting information 
in the Symptom/Cure charts. 


If a Power Macintosh system has bad RAM SIMMs, a dialog box will alert 
you to the fact that a bad RAM SIMM has been detected. 


If the system hangs shortly after you install a NuBus card, contact the 
vendor to verify that the card is compatible with the Power Macintosh 
system or to see if there is a software upgrade available. 


The Power Macintosh AV systems use the same logic board as the non-AV 
versions. The only difference is that the AV versions have the Power 
Macintosh AV Card installed in the PDS slot. 


The Power Macintosh computers use system software version 7.1.2. This 
version of System 7 runs on all 68040 machines. Although the software 
has not been tested on 68030 machines, there are no known problems 
with running the software on there computers. 
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Symptom/Cure Chart — 


Video Problems 


Screen is dark, audio and 
at least one drive operate, 
fan is running, and LED is 
lit 


Screen is dark, audio and 
drive do not operate, fan 
is running, and LED is lit 


Partial or whole screen is 
bright and audio is 
present, but no video 
information is visible 


Screen is completely 
dark, fan is not running, 
and LED is not lit 


Floppy Drive Problems 


Audio and video are 
present, but internal 
floppy drive does not 
operate 


Floppy disk ejects, and 


display shows Mac icon 
with blinking “X” 
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Quadra 610; Power Macintosh 6100; 
WS 60, WS 6150 


Solutions 


Check connections. 

Adjust brightness on monitor. 

Replace video cable. 

Replace monitor. 

Replace VRAM SIMMs. (Quadra 610 only) 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


oO fe Ns 


1. Reset logic board. (Power Macintosh only) 

2. Reseat ROM SIMM and cache SIMM. (Power 
Macintosh only) 

3. Remove peripherals. 

4. Replace VRAM SIMMs. (Quadra 610 only) 

5. Replace DRAM SIMMs. 

6. Replace power supply. 

7. Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace video cable. 

Replace monitor. 

Replace VRAM SIMMs. (Quadra 610 only) 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Shs 
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Verify that external power cables are properly 
connected. 

Remove peripherals. 

Remove NuBus card. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


te 2 


Solutions 


1. Replace internal floppy drive. 

2. Replace internal floppy drive cable. 

3. Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace floppy disk. 

Replace floppy drive cable. 

Replace internal floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


ON = 


Quadra 610, 660AV; Power Macintosh 6100; WS 60, WS 6150 


Floppy disk does not eject 


Floppy drive attempts to 
eject disk but doesn’t 


Hard Drive Problems 


Internal hard drive runs 
continuously, never 
appears on desktop 


Internal hard drive does 
not operate 


CD-ROM Drive Problems 


CD-ROM drive does not 
accept a compact disc 


Macintosh does not 
display CD-ROM drive 
icon 


Compact disc won’t eject 
from the drive 
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Switch off system and hold mouse button down 
while switching on the system. 

Eject disk manually. 

Replace floppy drive cable. 

Replace floppy drive. 


Push floppy disk completely in. 

Eject floppy disk manually. 

Replace floppy drive. 

Reseat or replace top cover assembly. 


Solutions 


alll elt 


Update driver software of hard drive using 

HD SC format. 

Reinstall clean system software. 

Replace SCSI data cable. 

Replace hard drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace SCSI data cable. 

Replace SCSI power cable. 

Replace hard drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Solution 


Reinstall CD software. 

Verify that CD-ROM extension is in System Folder. 
Exchange disc (if disc is dirty or damaged). 
Replace CD-ROM drive mechanism. 

Replace 50-pin ribbon cable. (Quadra 610 only) 
Replace SCSI data cable. (Power Macintosh only) 


Verify that CD-ROM extension is in System Folder. 
Reinstall CD software. 

Replace CD-ROM drive mechanism. 

Replace power supply. 

Replace SCSI data cable. (Power Macintosh only) 


Turn off file sharing in Sharing Setup control panel. 
(Power Macintosh only) 

Manually eject the compact disc. 

Press the eject button behind the front bezel (if 

it is accessible). 

Replace CD-ROM mechanism. 
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Peripheral Problems 


Works with internal or 
external SCSI device, but 
does not work with both 


Cursor does not move 


Cursor moves, but 
clicking the mouse button 
has no effect 


Double-click does not 
open application, disk, or 
server 


No response to any key 
on the keyboard 
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Solutions 
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Verify external cables are to Apple specifications. 
Verify that each SCSI device is set to a unique 
SCSI ID number. 

Verify that hard drive is terminated but optional 
CD-ROM drive is not terminated. 

Replace terminator on external hard drive. 
Replace SCSI select cable on external SCSI 
device. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Reboot computer with Extensions off by holding 
down Shift key during startup. 

Verify that mouse is connected properly. 

Try different keyboard or ADB cable. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port on computer, replace mouse. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace mouse. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. 


Remove duplicate system files from hard drive. 
Clear parameter RAM. Make sure Caps Lock key 
iS up. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port on computer, replace mouse. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that keyboard is connected to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Power Supply Problems 


System does not power 
up (Power Macintosh only) 


Miscellaneous Problems 


“About This Macintosh” 
reports more or less 
memory than is installed 
(Power Macintosh only) 


System Problems 


System intermittently 
crashes or hangs (Power 
Macintosh only) 


Solutions 


1 
2. 
3. 
4 


Reset logic board. (See Additional Procedures.) 
Reseat ROM SIMM and cache SIMM. 

Replace power supply. 

Replace logic board. 


Solutions 


I 


2. 


Verify that RAM SIMMs are installed in matching 
pairs (Same size and speed). 
Replace RAM SIMMs. 


Solutions 
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Reboot computer with Extension off by holding 
down Shift key during startup. 

Verify that system software is version 7.1.2 or 
later. 

Verify that only noncomposite SIMMs are installed, 
that they are in matching pairs (Same size and 
speed), and that the SIMMs are known-good. 
Verify that software is known-good. 

Verify that software is Power Macintosh compatible. 
Clear parameter RAM. Make sure Caps Lock key 
is up. 

Replace SIMMs. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 
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Additional Procedures 
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The internal expansion slot supports either 2 processor-direct card or a 7-inch 
NuBus card (with appropriate adapter) so you can customize your system with 
extra networking capability such as Ethernet or multiple displays. 








Expansion Card Installation - 


1. Remove the top cover and the expansion port cover (Figure 2-A) from 
the back panel. On the Power Macintosh 6100/60 and WS 6150 you must 
also remove the SCSI hard drive cable. (The Power Macintosh 6100/00AV 
has an AV card installed in the PDS slot. You cannot install additional 
expansion cards in this machine.) 

2. Loosely connect the expansion card connector to the adapter card 
connector (Figure 2-B). 

3, Fit the adapter card pin into the expansion card hole (Figure 2-C). 

4. Gently press the expansion card and adapter card connectors together. 

5. Insert the connector on the bottom of the adapter card into the 
expansion slot. Make sure that the tab on the side of the adapter card 
slides into the slot on the side of the bottom case (Figure 2-D). 

6. Attach the thumbscrews (Figure 2-E). On the Power Macintosh 6100/60, 
you must also reconnect the SCSI hard drive cable, making sure to run 
the cable over the expansion card. 


CPU Replacement a Quadra 61 0, WS 60 


1. Remove the top cover, power supply, expansion card, and logic board. 

2. Position the teeth of the PGA processor chip removal tool in the groove 
between the chip and the socket. Gently lift up the handle to loosen each 
side of the processor chip from the socket. Remove the processor chip. 

3. Position the marked corner of the new processor chip over the marked 
corner of the processor socket. Carefully align the pins of the processor 
chip with the corresponding holes in the socket. Press down firmly on 
each edge of the processor chip. (Refer to “Installation Procedures” in 
Chapter 2, General Information.) 
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Expansion Slot Connector 


Adapter 
Card 
Assembly 





Pin in hole 


Guide in slot 





Adapter Card Assembly 


Thumbscrews 


Figure 2 Expansion Card Installation 
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A Warning 
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Reset Logic Board — Power Macintosh 6100 


Whenever you have a unit that fails to power up, you should follow this 
procedure to reset the logic board BEFORE replacing any modules. If this 
procedure resolves the problem, claim an adjustment on an SRO. If not, 
replace the defective component and DO NOT claim an adjustment. 


This procedure resets PRAM. Be sure to check the computer’s time, date, and 
other system parameter settings after you perform the procedure. 


1. 


Ye 


Remove the top cover and power cord. 








If handled or discarded improperly, the lithium battery in the 
computer could explode. Review “Battery and AC Adapter 
Verification” in Chapter 2, General Information. 





Using a small flat-blade screwdriver, pry open the latch at the end of the 
battery holder and lift off the cover. 

Grasp the battery and remove it from the holder. 

Press the power-on button. Disconnect the power supply cable from the 
logic board. Wait 5-10 minutes and replace the battery (make sure the 
battery faces the correct direction). 

Replace the power supply cable, and reassemble the computer. 
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Upgrades 








CD-ROM Drive Upgrade 


1. Remove the top cover. 

2. Remove the CD-ROM drive bezel from the top cover. Install the new CD- 
ROM drive bezel in the top cover. 

3. Pry off the metal 5.25” drive bay shield from the chassis (Figure 3-A). 

4. Attach the CD-ROM drive carrier to the CD-ROM drive with four Phillips 
screws (Figure 3-B). 

5. Push in the CD-ROM drive and carrier, align the slots at the lower edge of 
the CD-ROM shield with the tabs on the bottom cover, and attach the 
CD-ROM EMI shield securely onto the bottom cover (Figure 3-C). 

6. Connect these cables from the power supply to the CD-ROM drive: 
¢ CD-ROM audio cable 
e — SCSI data cable 
e CD-ROM drive power cable (Figure 3-D) 

7. Connect the end of the CD-ROM audio cable to the logic board. 


; 


! Carrier e 









C 
“~~. 5.25 In. Drive Bay Shield drive 


CD-ROM Drive 


Figure 3 CD-ROM Drive Upgrade 
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Quadra 610 to 660AV Upgrade - 


1. Remove the top cover and the power supply. 

2. Remove the screw from the center of the standoff, and remove the 
standoff. 

3. Disconnect these cables from the 610 logic board: 
e SCSI data cable 
¢ Speaker cable 
¢ LED cable 
e CD-ROM audio cable (if present) 
¢ — Floppy drive cable 

4. Lift the front edge of the logic board to make removing the floppy drive 
easier. 

5. Slide forward the hard drive and CD-ROM drive (if installed); slide the 
logic board toward the front of the computer and remove the board. 

6. Using a screwdriver, release the tabs on the upper-rear edge of the 
bottom cover and push out the 610 I/O panel. 

7. Position the 660AV I/O panel in the bottom cover and press the I/O panel 
to snap the tabs in place. 

8. Place the 660AV logic board in the bottom cover just forward of the I/O 
panel and slide the logic board into place. 

9. Connect these cables to the back edge of the logic board: 
¢ — Video-out cable 
¢ — Video-in cable 
¢ — SCSI data cable 

10. Connect these cables to the front edge of the 660AV logic board: 
¢ — Floppy drive cable 
¢ Speaker cable 
¢ — LED cable 
¢ CD-ROM audio cable (if present) 

11. Replace the standoff with the internal Phillips screw. 

12. Replace the Phillips screw on the front edge of the logic board. 
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Quadra 610/660AV to Power Macintosh 6100/60 or 
6100/60AV Upgrade 


A Power Macintosh 6100/60 Upgrade Kit upgrades a Macintosh Quadra 610 or 
Macintosh Quadra 660AV machine. The upgrade kit includes a Power 
Macintosh 6100/60 logic board, insulator sheet I/O panel, rubber foot, SCSI 
cable, floppy drive EMI shield, CD gasket, and PowerPC sticker. The Power 
Macintosh 6100/60AV upgrade also includes the Power Macintosh AV Card. 


1 
bes 


>: 


14. 


Remove the top cover, power supply, and logic board. 

Press the tabs at the back end of the floppy drive outward and slide the 
floppy drive forward a few inches. 

Place the metal openings that are on the side of the EMI shield over the 
screws that are on either side of the floppy drive. The top of the EMI 
shield should rest on the floppy drive. Leave the floppy drive pushed out 
until you replace the power supply later in this procedure. 

Press up on the tab that is underneath the CD-ROM drive and slide out 
the CD-ROM drive. 

Remove the adhesive strip from the EMI gasket (provided in the upgrade 
kit). Place the rubber gasket on the underneath side of the frame that 
houses the CD-ROM drive. The gasket should be placed in the middle of 
the opening for the CD-ROM drive. 

Replace the CD-ROM drive, but don’t push it all the way in until you 
replace the logic board later in this procedure. 

Using a flat-blade screwdriver, press down and release the four tabs that 
secure the back panel to the chassis. Remove the back panel. 

Remove the existing insulator sheet and replace it with the insulator 
sheet provided with the upgrade kit. 

Line up the bottom tabs on the back panel with the slots in the chassis. 
Press in on the back panel until the top tabs snap into place. 

Affix the blank serial number label that came with the upgrade kit onto 
the new back panel. Copy the serial number from the old back panel to 
the new back panel. 

Connect the floppy drive cable and insert the PowerPC logic board. 
Replace the Phillips screw at the front edge of the logic board. 

Replace the standoff on the logic board and tighten the screw in the 
center of the standoff. 

If the customer’s original logic board had PowerPC compatible DRAM 
SIMMs installed, remove them and install them on the upgraded logic 
board. Return all VRAM and non-matching DRAM SIMMs from the old 
logic board to the customer. 

Replace the SCSI data cable with the one provided in the upgrade kit. 
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15. 


16. 


17. 


18. 


19. 


20), 


Al. 


cee 


23. 


24. 


Connect the following cables to the logic board: 

¢ Speaker cable 

¢ LED cable 

e CD-ROM audio cable (if present) 

¢ — SCSI data cable 

Reconnect these power supply cables: 

¢ — Main power cable 

e — Hard drive power cable 

¢ CD-ROM drive power cable (if installed) 

Replace the power supply. Tighten the screw that secures the power 
supply to the chassis. Push in the CD-ROM drive until you hear it click 
into place. 

Lift up on the top of the metal EMI shield and slide the floppy drive back 
into place. The top of the metal EMI shield should rest on top of the 
chassis frame. 

Power Macintosh 6100/60AV only: Install the Power Macintosh AV 
Card in the expansion slot on the logic board. Refer to Expansion Card 
Installation earlier in this chapter for instructions. 

Replace the top cover and turn the unit over. Remove the adhesive strip 
from the rubber foot provided in the upgrade kit. Press the rubber foot 
onto the bottom chassis towards the back of the unit and directly in front 
of the screw that secures the logic board to the chassis. 

Adhere the 6100/60 sticker to the front of the unit, directly over the 
current model name. 

Install system software version 7.1.2, which comes with the Power 
Macintosh Logic Board Upgrade Kit. Refer to the user manual provided in 
the upgrade kit for installation instructions. 

Run MacTest Pro in looping mode or other software in demo mode for 1 
hour as a burn-in test. 

Contact Finished Goods for an RMA number to return the old logic 
board. 
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Macintosh Cards 











Power Macintosh AV Card 


The Power Macintosh 6100/60AV system uses the Power Macintosh AV Card 
(Figure 4). The Power Macintosh 6100/60AV must have the AV card installed in 
its PDS slot. Two adapters for composite (RCA-type) video connectors come 
with the AV system. To connect a cable with RCA plugs, connect the RCA plug 
to one of the adapters, and connect the adapter to the appropriate S-video 
port (input or output) on the back of your computer. 





























Figure 4 Power Macintosh AV Card 





DOS Compatibility Card 

The Macintosh DOS Compatibility Card (Figure 5) is designed for the 
Macintosh Quadra 610 computer to make the system DOS and Windows 
compatible. The 7-inch DOS Compatibility Card is installed in the PDS slot with 
an adapter card. 


























Figure 5 DOS Compatibility Card 
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Figure 1 Exploded View 
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Note On November 8, 1993, the Centris name was discontinued from the Macintosh 
product line. The Centris 650 was replaced by the similar, but faster Macintosh 


Quadra 650. 

Bottom Case 
DOH OI PIOUS IG rccn cameras crscteneean nae aaaitncar esa stiemmaeearabekaneeencnans 922-0406 
Bottom Housing (Power Macintosh)...............::::ssccccsesseeeeeneeees 922-0898 
FEMA BOUOM CaSS CD  ssiccseiseansw usesdrucenioecninpniaictipiaidanet otitittesniyaa maaruniresigelce 922-0101 
OCT PSIG cerevisiae seewaraaed nie aedeetawaen cused vaca ieee rieceien 865-0024 
ROO ULL FP ci circuesnenecmalnbasaesicisncicenss dneiaun out haamimetoamudabumaucas 922-0097 
ia FUL Boil © | Ce oe ee en en eee Ge er ee ee Ree eee Rare 810-6035 

Floppy Drive and Drive Mount Chassis 
Apple SuperDrive, 1.4 MB Drive Mechanism.....................c0008 661-0474 
Apple SuperDrive, Manual Insert Drive (Power Macintosh)....661-0121 
BP PIII OD FIN srs camer needa aN al aa eco hy nme aie 922-0112 
Carrier, 800K/Apple SuperDrive. ..............::ccssscceccssssseeeeseseseeees 805-5050 
Carrier, 1.4 MB, Floppy, Manual Insert (Power Macintosh) ....922-0763 
Front Panel, NAnUal INSCI FLOP OY avis cc icas saecnmensece sow tetracruecaseas 922-0542 
Housing Assembly, Internal ChassiS.................cccccccssseeeeeeeeeees 922-0058 
Screw, MS X 0.5. X 6 (QUACIA G50) - vcscvssnpannasessonenneruna van sas nacins 460-3400 

Hard Drive and CD-ROM Drive 
Cable Assembly, HDA/CD-ROM ................:cccccceceeeeeeeeeeseaeeeees 922-0051 
RFE (LD PUG is seni neasds ccnvecrener sen tacts dente aay uv ouuner anv our encentenanenes 922-0052 
Cable, CD Audio (Power Macintosh)...............ccccccessseeeeeeeeeseees 922-0724 
Ca bie, HD AR IN, Urol wienentnetinanacinea ceases qiennwnnria vaaanaaintenes 922-0053 
Cable, CD-ROM, Audio, MiNIR TW wiscsnssccnrasexanisis ons cariavaan nerves 922-0842 
A la ELON ctactentiandwenatvueceinraarnin eerie na reameaen aeaireametnenn Ke: 678-5059 
ERG Go UT FEL) race earctectbernintisiantn scrunch eeveseuiadseoeaeagn eer 922-0066 
Drive Mechanism, CD300 (Quadra 650)..............cccccssseeeeeeeeees 661-0023 
Drive Mech, Trayloading, CD S004 sec.cccsascncenssioncunscéenev say saiinnws 661-0222 
TOPs SOS IL ss etl i otc bonsai a etna kein win dct one 661-0111 
FOR OO RB, ye SOS l uc sicoreianelecanciartanena tet teanencnneeamemenan. 661-0774 
HDA, 160 MB, 1° HIG, S.S° SCSI wscccscivcesinessxmerscunaevavvianervenweats 661-1647 
HDA, 230 NB, 3.57 SUSI viccnisicsnesncecaxeissdaceninndenannanndevenciasresss 661-1637 
HDA, 250 MB, 3.5” SCSI (Power Macintosh).................cccceeee 661-0890 
PALI SOO TONE, se el seersicniwrae ncersn ci besa ops ioaiann eaaaniemagieneaniaks 661-0781 
HDA, 500 MB, 3.5” SCSI (Power Macintosh).................0.c02 661-0891 
Pals, GD Carer (PRG: GF Si inccannscsninduncuanan inven sunidaeapmieanisisinus 922-0067 
SCION Bre HO) cxtnieuconncromencsemensamwnndanc dnedtan pictaa er emcnivewseadamets 444-6104 
SCTEW, TOR, EXtemial DV ec ciccrenrentvaswcnsedeweerenkenvasvaneweocavirewen ss 416-1305 

Logic Board 
Baliery, LAIN (WITNOUE IGAGS) oi ccrcninseranenns ser conamitmninincoametinanectn 742-0011 
COE, AUER OS ie itech sn eh haw dahon ea 520-0344 
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PGE HOGA OW ONT seecevsireany oe sce ptcnnteranc asescpetscenssh sineme-eecenroreese 815-6272 


Logic Board, 25 MHz, 4 MB (Quadra 650)........... eee 661-1675 
Logic Board, 25 MHz, 4 MB, FPU (Quadra 650)................00 661-1679 
Logic Board, 25 MHz, 4 MB, Ethernet, PRU......2.c0:cssceneenaes 661-1677 
Logic Board, 25 MHZ, 8 MB, Ethernet, FRU. scsssiscsscvcc ccs ennasees 661-1678 
Logic Board, 33 MHZ, 4 MB (Quadta, 650) essccisssimesicsicememeneve 661-0011 
Logie Board, 33 MHz, 8 MB (Quadra 650) cos cesacasssemrorsanineswens 661-0044 
Lagic Board (POwer MAGIIIOSI) ssctancectmasisicecciness cost aneeaniocentaners 661-0897 
Logic Board Reset Procedure (Power Macintosh) .................. 011-0115 
PDS, Power MAciniosn AV Gale scccentoncnarnnmamerasvinssmassasanumiwinss 661-1023 
PSU UT RIN Sa PILES I sasccestsias terest etic marasdeietnt sce atnamianaicearts 815-6270 
SIMM, 4 MB, 80 ns, 72-Pin (Power Macintosh) .................:04 661-0808 
SIMM, & MB, 8018. 72FF IY secanscscancces ranv casasconstiaensmsensinesadannon 661-0809 
SIMM, 16 MB, 80 ns, 72-Pin (Power Macintosh) ................:. 661-0087 
SIMM, DRAM, 4 MB, 60 ns, 72-Pin (Quadra 650) ................ 661-1701 
SIMM, DRAM, 8 MB, 60 ns, 72-Pin (Quadra 650) ............... 661-1702 
SIMM, VRAM, Z5GK, GO 1S, GBP cess ccies csrsccsienmnracwenviwseerravenens 661-0722 
SIMM, 256K Cache (Power Macintosh) ................ccccceceeeeeeeeees 661-1024 
Video Card, 2 MB (Power Macintosh) ...............::ccceeseeeeeeeeeeeees 661-1748 
Top Cover 
Bezel, ABPIGGD BO oro ccewscenveestarteextesaexerisnsmeaswonrtecre item 922-0404 
Bezel, Appie CD S00, SOU ccnccaricnssneniantcemnstneninaimvinasnetantenasa 922-0061 
Bezel, CD, Trayloading, Pkg. of 5 (Power Macintosh) ............ 922-0800 
ERAN Ns Oe RE uta ern ition neces Tae adeaeahneeiemae Sei 922-0060 
Fito Fee | 2 icpuitired tx eee icceitentern ey oe ines erates oe a heroin earner 922-0059 
Front Panel. (POWSr MAGINOSIY) wsssriensnesiasswcs coxeunicnmnwansennerance ns vas 922-0899 
Gasket, Top Cover, Bag of 10 (Power Macintosh).................. 922-0887 
Housing, Top Cover Assembly (Power Macintosh)................. 922-0405 
Label, Product ID, Pkg. of 10 (Centris 650)..............c eee 922-2028 
Lael, Product (D (QUACIA GOO) cesses cinntienmnsaveiniveieunicent'ssminix wxirioe 922-0568 
Label, Product ID, Pkg. of 10 (Power Macintosh) .................. 922-0863 
Name Plate, Pkg. of 10 (Power Macintosh 7100/66) .............. 922-0801 
Name Plate, Pkg. of 10 (Power Macintosh 7100/66AV).......... 922-0802 
Miscellaneous 


Cable, DIN7 S-Video to Comp Video In (Power Macintosh) ...922-0816 
Cable, DIN7 S-Video to Comp Video Out (Power Macintosh) 922-0817 


Cable, HDI-45 to DB-15 (Power Macintosh) .................:0.c008 922-0721 
Gil, EMI, CD-ROM (PRG Ol 25) cnnsnscnetsainans emacs entemes riers 922-0115 
Coli Rees Peele Gil “0 Ga wars inreaerde lak daecrsne someaepehiela ned anxoliem tena maraccoea 922-0101 
Facilitation Warranty Reimbursement ...............:::ccccceseeeeeeeeeees 011-0083 
TOOK, satiety PG ei aceensc usar ies epee chetti nae naneaiviiatnie manidouaes, 922-0097 
Microphone Assembly (Quadra 650).............::cccceesseseeeeeeeeeeeees 699-5103 
Mouse, Apple DSSKIOD BUS Ml wrisiinsstwencnataciiwomnmnsmiisimsinnntind aamian eum ute 661-0763 


Quadra 650; Power Macintosh 7100 





Mouse Ball (21.9 mm Diameter), Black...............ccceceeeeeeeeeeeeees 699-8038 





Mouse Ball (22.23 mm Diameter), Gray.............:cccceeeseeeeeeeeeeee 922-0349 
PlainTalk Microphone (Power Macintosh)............:::::0::eeeeeee 922-0867 
Power Cable, AC, 110 V, Smoke .............cccceescceeeeeeseeeseeeeseeeees 590-0380 
TSE Te WI gc csiscoant neers cece acta scgidameennaoatieneunpiaon 661-0758 
Retainer, ADB Mouse II, Black for 21.9 mm mouse ball......... 922-0350 
Retainer, ADB Mouse II, Gray for 21.9 mm mouse ball .......... 922-0349 
Retainer, ADB Mouse II, Gray for 22.23 mm mouse ball ........ 922-0345 
Wy ae Be acacia Sap i at ees 922-0018 
Screw, M3.5 ¥ 0.6% 10 my (PKG. GE TO) is sisenc sna swn ser nrivcisanee amino 922-0119 
Sérew, MS.5 * 0.6 % 20 mint (PKG. Ol TO) isn sce mc sacvernews an anunneen 922-0116 
Screw, M3.5 x 0.6% 6 MM (PRG: OF 10) assis iewess ses sss sancascunsavene 922-0120 
screw, M3.5 % 1.57 X 7 MB (PKG: Ol TO) seseciacisescoren inca oorenantoes 922-0117 
Screw, MS.5 ¥ 1.57 % 30 mim (PKG. OF TO) cs sci sec casos snsasennanesnne 922-0118 
SO AKST SSCS cia ca siencd vee snncatcs sean tee ronieenenaneaneccrarieaesacuteine 922-0055 
Sitap, Power SUPpIY (BAC) OF 5) warcsismecematnsensmuveiernne wuosaeninn mess 922-0906 
Telecom Adapter (Power Macintosh) .............::::c:sseeeeeeeeneeeerees 661-1703 
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Specifications — Quadra 650 


Processor Centris 650: Motorola 68040; 25 MHz, built-in memory 
management unit (MMU) and floating-point unit (FPU) 

Quadra 650: Motorola 68040; 33 MHz, built-in MMU 

Addressing: 32-bit internal registers, address and data bus 





RAM: 4 MB RAM, expandable to 132 MB; 72-pin SIMM 
ROM: 1 MB 
PRAM: 256 bytes 
VRAM: 512K, expandable to 1 MB 
Clock/Calendar: Custom chip with long-life lithium battery 


Disk Storage Floppy Drive: 1.4 Apple SuperDrive 
Hard Drive: 80-500 MB 


CD-ROM Drive: Optional 5.25-in. CD-ROM drive 














I/O Interfaces ADB: Two ADB ports; mini DIN-4 connectors 

Serial: Two RS-232/RS-422 ports; mini DIN-8 connectors 

SCSI: One port; DB-25 connector 

Expansion Slot: One in-line processor-direct slot 

Sound: One sound output port (stereo for CDs); one monoaural 
input port 

Video: One DB-15 video port for built-in video; VGA and SVGA 
monitors require a special adapter cable 

Ethernet: Optional on-board Ethernet port 





I/O Devices Keyboard: Standard or extended keyboard, draws 25-80 mA 

Mouse: ADB Mouse I! 

Microphone: Optional electret omnidirectional microphone, 4 mV 
peak-to-peak output voltage at normal speaking 

Maximum power draw for all ADB devices: 500 mA 





Sound and Sound: Custom digital Apple sound chip (ASC); monoaural sound 
Video input port; supports VGA monitors (640 x 480) and SVGA 
monitors (800 x 600) with appropriate adapter cable 





| 
Electrical Line Voltage: 100-240 VAC 
Frequency: 50-60 Hz 
Input Power: 325 W 
Output Power: 112 W 





Physical Height: 6.0 in. (152 mm) 
Width: 13.0 in. (880 mm) 
Depth: 16.5 in. (419 mm) 
Weight: 25 lb. (11.3 kg) 
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Specifications — Power Macintosh 7100 


Processor 


66 MHz PowerPC 601 RISC microprocessor, built-in MMU and 
FPU; requires system software version 7.1.2 or later 





Memory 





Disk Storage 


I/O Interfaces 














RAM: 8 MB, expandable to 136 MB via 4 SIMM sockets on logic 
board (80 ns or faster 72-pin SIMMs via pairs of same size); 16 
MB configuration has two 4 MB SIMMs installed 

Cache: 32K of on-chip cache; optional 256K level 2 cache available 

ROM: 4 MB 

VRAM: 1 MB, expandable to 2 MB using four 256K VRAM SIMMs 
(7100/66); 2 MB (7100/66AV) 

Clock/Calendar: Custom chip with long-life lithium battery 








Floppy Drive: 1.4 MB, manual insert 

Hard Drive: 250 or 500 MB (7100/66); 500 MB (7100/66AV) 

CD-ROM Drive: Internal AppleCD 300i+ (optional on 7100/66; 
standard on 7100/66AV) 








ADB: One ADB port; mini DIN-4 connector; maximum power draw 
500 mA 

Serial: Two RS-232/RS-422 LocalTalk/GeoPort serial ports; mini 
DIN-9 connectors 

SCSI: One port; DB-25 connector 

Expansion Slot: One processor-direct slot (PDS); 182-pin 
connector 

NuBus: Three NuBus slots support standard size cards; 96-pin 
Euro-DIN connectors 

Sound: One 16-bit stereo output port; one 16-bit stereo input port 

Video: One DRAM-based HDI-45 video port for direct connection to 
Apple AudioVision monitors (7100/66); one DRAM-based HDI- 
45 video port for direct connection to Apple AudioVision 
monitors and VRAM-based S-video input and S-video output 
ports (7100/66AV) 

Ethernet: One built-in AAUI-15 Ethernet port 





I/O Devices 














Keyboard: Standard or extended keyboard, draws 25-80 mA 

Mouse: ADB Mouse II, draws up to 10 mA 

Microphone: Apple PlainTalk microphone; unidirectional and 
optimized for use with speech recognition (optional on 7100/66; 
standard on 7100/66AV) 
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Video Display 



















System must have the Power Macintosh 2 MB Video Card or 
Power Macintosh AV Card installed; both the 7100/66 and 
7100/66AV support monochrome, color, VGA, and SVGA 
formats on the HDI-45 logic board connector, including 

Macintosh 12” Monochrome Display (640 x 480), Macintosh 12” 

RGB Display (512 x 384), AppleColor High-Res RGB 14” 

Monitor (640 x 480), Apple AudioVision 14 Display (640 x 480), 

Macintosh Color Display (640 x 480), Macintosh 15” Portrait 

Display (640 x 870), and Macintosh 16” Color Display (832 x 

624); both the 7100/66 and 7100/66AV support the following 

monitors through via the DB-15 connector on their video cards: 

Macintosh 19” Color Display (1024 x 768), Apple Multiple Scan 

20 Display (1280 x 1024), and Macintosh 21” Color Display 

(1152 x 870); and the 7100/66AV supports the following 

monitors via the DB-15 connector on the Power Macintosh AV 

Card: NTSC (512 x 384 and 640 x 480) and PAL (640 x 480 and 

768 x 576) 










Electrical 


Line Voltage: 100-240 VAC 
Frequency: 50-60 Hz 
Input Power: 325 W 

Output Power: 112 W 














Physical 
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Height: 6.0 in. (152 mm) 
Width: 13.0 in. (830 mm) 
Depth: 16.5 in. (419 mm) 
Weight: 24 Ib. (11.3 kg) 
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Symptom/Cure Chart — Quadra 650 


Video Problems Solutions 
Screen is dark, audio and 1. Adjust brightness on monitor. 
at least one drive operate, 2. Check video cable connection. 
fan is running, and LED is 3. Replace monitor. 
lit 4. Replace video cable. 
5. Replace VRAM SIMMs. 
6. Replace logic board. Move customer’s SIMMs to 
new logic board. 
Screen is dark, audio and 1 Remove peripherals. 
drive do not operate, fan 2. Remove NuBus cards. 
is running and LED is lit 3. Replace VRAM SIMMs. 
4. Replace DRAM SIMMs. 
5. Replace logic board. Move customer’s SIMMs to 
new logic board. 
6. Replace power supply. 
Partial or whole screen is 1. Check video cable connection. 
bright and audio is 2. Replace monitor. 
present, but no video 3. Replace video cable. 
information is visible 4. Replace VRAM SIMMs. 
5. Replace logic board. Move customer’s SIMMs to 
new logic board. 
Screen is completely 1. Verify that external power cables are properly 
dark, fan is not running, connected. 
and LED is not lit 2. Remove peripherals. 
3. Remove NuBus cards. 
4. Check battery on logic board for 3.6 VDC. 
5. Replace logic board. Move customer’s SIMMs to 
new logic board. 
6. Replace power supply. 
Floppy Drive Problems Solutions 
Audio and video are 1. Perform a clean installation of system software. 
present, but internal 2. Replace internal floppy drive cable. 
floppy drive doesn't 3. Replace internal floppy drive. 
operate 4. Replace logic board. Move customer’s SIMMs to 
new logic board. 
Floppy disk ejects, and 1. Perform a clean installation of system software. 
display shows Mac icon 2. Replace floppy disk. 
with blinking “X” 3. Replace floppy drive cable. 
4. Replace internal floppy drive. 
5. Replace logic board. Move customer’s SIMMs to 
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new logic board. 
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Floppy disk does not eject 


Floppy drive attempts to 
eject disk but doesn’t 


Hard Drive Problems 


Internal hard drive runs 
continuously 


Internal hard drive does 
not operate 


CD-ROM Drive Problems 


CD-ROM drive does not 
accept compact disc 


Macintosh does not 


display CD-ROM drive 
icon 


Peripheral Problems 


Works with internal or 
external SCSI device, but 
does not work with both 


162 


pe SS 


Switch off system and hold mouse button down 
while switching on the system. 

Eject disk manually. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Push floppy disk completely in. 
Eject floppy disk manually. 
Replace floppy drive cable. 
Replace floppy drive. 


Solutions 


allt a ll 


Perr > 


Perform a clean installation of system software. 
Replace SCSI data cable. 

Replace internal hard drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Remove external SCSI devices. 

Replace SCSI data cable. 

Replace SCSI power cable. 

Replace hard drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Solution 


No — 


2 OS 2 > 


Exchange disc (if disc is dirty or damaged). 
Replace CD-ROM drive mechanism. 


Reinstall CD-ROM Setup. 

Perform a clean installation of system software. 
Verify that CD-ROM extension is in System Folder. 
Replace CD-ROM drive mechanism. 

Replace power supply. 

Replace SCSI data cable. 


Solutions 


Verify that each SCSI device is set to a unique 
SCSI ID number. 

Verify that hard drive is terminated but optional 
CD-ROM drive is not terminated. 

Replace terminator on external hard drive. 
Replace SCSI select cable on external SCSI 
device. 
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Cursor does not move 


Cursor moves, but clicking 7 


the mouse button has no 


effect 2 
3. 
Double-click does not 1. 
open application, disk, or oe 
server 
3. 
4. 
5. 
No response to any key 1. 


on the keyboard 


i a dl a 


—_s 


Reboot computer. 

Verify that mouse is connected properly. 

lf mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port on computer, replace mouse. 
Perform a clean installation of system software. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Boot from Disk Tools; if no failure, check system 
software. 

Replace mouse. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Remove duplicate system files from hard drive. 
Clear parameter RAM. Make sure Caps Lock key 
is up. 

Perform a clean installation of system software. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port on computer, replace mouse. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Boot from Disk Tools; if no failure, check system 
software. 

Verify that keyboard is connected to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Error Chords Solutions 


One-part error chord i? 


sounds during startup 
sequence 
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Disconnect hard drive power cable and hard drive 
data cable. Reboot system. If system startup 
sequence is normal, run Macintosh Hard Disk test 
and replace hard drive if necessary. 

Disconnect floppy drive cable and reboot system. 
If startup sequence is normal, replace floppy drive. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Two-part error chord 
sounds during startup 
sequence 


System Problems 


Does not power on; 
screen is black, fan is not 
running, and LED is not lit 


Power supply clicks or 
chirps 


System shuts down 
intermittently 


System intermittently 
crashes or locks up 
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Boot off Disk Tools, if no failure, check system 
software. 

Replace SIMMs. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Perform SIMM verification on replacement logic 
board. 


Solutions 
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Check cables. 

Plug monitor directly into wall socket and verify 
that monitor has power. 

Replace power cord. 

Check battery on logic board for 3.6 VDC. 
Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace power supply. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Check that air vents are clear. Thermal protection 
circuitry may shut down system. After 35 to 40 
minutes, system should be OK. 

Replace power cord. 

Check batteries. (See General Information chapter.) 
Replace power supply. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


Verify that system software is correct version. 
Verify that software is kKnown-good. 

Boot from Disk Tools; if no failure, check system 
software. 

Reboot computer with Extensions off by hoiding 
down Shift key during startup. 

Replace SIMMs. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Troubleshooting Tips — Power Macintosh 7100 


When troubleshooting Power Macintosh systems, keep in mind the following: 


If a Power Macintosh system does not power up, you should first attempt 
to reset the logic board. See “Reset Logic Board” for more information. 


With Power Macintosh computers, you must install only noncomposite 
RAM SIMMs and the RAM SIMMs must be installed in like pairs (that is, 
the same size and speed). 


If a Power Macintosh system has bad RAM SIMMs, a dialog box will alert 
you to the fact that a bad RAM SIMM has been detected. 


If the system hangs shortly after installing a NuBus card, contact the 
vendor to verify that the card is compatible with the Power Macintosh 
system or to see if there is a software upgrade available. 


The Power Macintosh 7100/66 MUST have a video card installed in the 
PDS slot. The Power Macintosh 7100/66 system uses the Power 
Macintosh 2 MB Video Card. A missing card can result in a system that 
won't boot up or a system that crashes. 


The Power Macintosh 7100/60AV MUST have the Power Macintosh AV 
Card installed in its PDS slot. All Power Macintosh AV systems use the 
same logic board as their non-AV versions. The only difference is that the 
AV versions have the Power Macintosh AV Card installed in the PDS slot. 


The Power Macintosh computers use system software version 7.1.2 or 
later. This version of System 7 runs on all 68040 machines. Although the 
software has not been tested on 68030 machines, there are no known 
problems with running the software on 68030 computers. 
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Symptom/Cure Chart — Power Macintosh 7100 


Video Problems 


Screen is dark, audio and 
at least one drive operate, 
fan is running, and LED is 
lit 


Screen is dark, audio and 
drive do not operate, fan 
is running, and LED is lit 


Partial or whole screen is 
bright and audio is present, 
but no video information is 
visible 


Screen is completely 
dark, fan is not running, 
and LED is not lit 
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Solutions 


Pe SS 
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Adjust brightness on monitor. 

Check video cable connection. 

Replace video cable. 

Try using known-good RAM SIMMs. 

If monitor is attached to DB-15 connector, attach 
monitor to HDI-45 connector. If problem goes 
away, verify VRAM SIMMs on video card are 
good. If SIMMs are bad, replace them. If SIMMs 
are good, replace video card. 

Replace monitor. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Check video cable connection. 

Remove peripherals. 

Remove NuBus cards. 

Replace DRAM SIMMs. 

Replace VRAM SIMMs. 

Replace video card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 


Check video cable connection. 

Replace video cable. 

Replace VRAM SIMMs. 

Replace video card. 

Replace monitor. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


Verify that external power cables are properly 
connected. 

Reset logic board. (See “Reset Logic Board.”) 
Remove peripherals. 

Remove NuBus cards. 

Check battery for 3.6 VDC. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Floppy Drive Problems 


Audio and video are 

present, but internal 

floppy drive does not 
operate 


Floppy disk ejects, and 
display shows Mac icon 
with blinking “X” 


Floppy disk does not eject 


Floppy drive attempts to 
eject disk but doesn’t 


Hard Drive Problems 


Internal hard drive runs 
continuously 


Internal hard drive does 
not operate 





Solutions 
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Boot from Disk Tools; if no failure, check system 
software. 

Replace internal floppy drive cable. 

Replace internal floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Try a different floppy disk. 

Boot from Disk Tools; if no failure, check system 
software. 

Replace floppy drive cable. 

Replace internal floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Reboot computer with Extensions off by holding 
down Shift key during startup. 

Switch off system and hold mouse button down 
while switching on the system. 

Eject disk manually. 

Replace floppy drive cable. 

Replace floppy drive. 


Push floppy disk completely in. 
Eject floppy disk manually. 
Replace floppy drive cable. 
Replace floppy drive. 


Solutions 


oe 


ak 
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Update driver software of hard drive using HD SC 
Setup. 

Reinstall system software. 

Replace SCSI data cable. 

Replace internal hard drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Reboot computer with Extensions off by holding 
down Shift key during startup. 

Replace SCSI data cable. 

Replace SCSI power cable. 

Replace hard drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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CD-ROM Drive Problems Solution 


CD-ROM drive does not 1. Exchange disc (if disc is dirty or damaged). 
accept compact disc 2. Replace CD-ROM drive mechanism. 


Reinstall CD-ROM driver. 
Clean install of system software. 


Macintosh does not display 1 
2. 
3. Verify that CD-ROM extension is in System Folder. 
4 
5 


CD-ROM drive icon 


Replace CD-ROM drive mechanism. 
Replace SCSI data cable. 


Compact disc won’t eject 1. Turn off file sharing in Sharing Setup control 
panel. 
2. Manually eject the compact disc. 
3. Press the eject button behind the front bezel (if it is 
accessible). 
4. Replace CD-ROM drive mechanism. 


Peripheral Problems Solutions 

Works with internal or 1. Verify that each SCSI device is set to a unique 
external SCSI device, but SCSI ID number. 

does not work with both 2. Verify that hard drive is terminated but optional 


CD-ROM drive is not terminated. 

3. Replace terminator on external hard drive. 

4. Replace SCSI select cable on external SCSI 
device. 

5. Replace logic board. Move customer’s SIMMs to 
new logic board. 


Cursor does not move 1. Reboot computer with Extensions off by holding 
down Shift key during startup. 

2. Verify that mouse is connected properly. 

3. If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port on computer, replace mouse. 

4. Replace logic board. Move customer’s SIMMs to 
new logic board. 


Cursor moves, but 1. Replace mouse. 
clicking the mouse button 2. Replace logic board. Move customer’s SIMMs to 
has no effect new logic board. 


3. If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. 
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Double-click does not 
open application, disk, or 
server 


No response to any key 
on the keyboard 


System Problems 


Does not power on; 
screen is black, fan is not 
running, and LED is not lit 


Power supply clicks or 
chirps 


System shuts down 
intermittently 





Remove duplicate system files from hard drive. 


2. Clear parameter RAM. Make sure Caps Lock key 
is up. 

3. If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port on computer, replace mouse. 

4. Replace logic board. Move customer's SIMMs to 
new logic board. 

1. Verify that keyboard is connected to ADB port. 

2. Replace keyboard cable. 

3. Replace keyboard. 

4. Replace logic board. Move customer's SIMMs to 
new logic board. 

Solutions 

1. Check cables. 

2. Plug monitor directly into wall socket and verify 
that monitor has power. 

3. Reset logic board. (See “Reset Logic Board.”) 

4. Reseat ROM SIMM and cache SIMM. 

5. Replace power cord. 

6. Check battery 3.6 VDC. 

7. Replace power supply. 

8. Replace logic board. Move customer’s SIMMs to 
new logic board. 

1. Replace power supply. 

2. Replace logic board. Move customer’s SIMMs to 
new logic board. 

1. Check that air vents are clear. Thermal protection 
circuitry may shut down system. After 35 to 40 
minutes, system should be OK. 

2. Replace power cord. 

3. Check battery 3.6 VDC. 

4. Replace power supply. 

5. Replace logic board. Move customer’s SIMMs to 
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new logic board. 
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System intermittently 
crashes or locks up 


Error Chords 


One-part error chord 
sounds during startup 
sequence 


Power Supply Problems 


System does not power 
up 


Miscellaneous Problems 


About This Macintosh 
reports more or less 
memory than is installed 
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1. Verify system software is version 7.1.2 or later. 

2. Verify SIMMs are noncomposite and installed in 
like pairs (Same size and speed). 

3. Verify that software is known-good. 

4. Verify that software is Power Macintosh 
compatible (contact developer). 

5. Verify that a video card is installed in the PDS slot. 

6. Clear parameter RAM. Make sure Caps Lock key 
is up. 

7. Replace SIMMs. 

8. Replace logic board. Move customer's SIMMs to 
new logic board. 

9. Replace power supply. 

Solutions 

1. Disconnect hard drive power cable and hard drive 
data cable. Reboot system. Run Macintosh Hard Disk 
test and replace hard drive if necessary. 

2. Disconnect floppy drive cable and reboot system. 
If startup sequence is normal, replace floppy drive. 

3. Replace logic board. Move customer's SIMMs to 
new logic board. 

Solutions 

1. Reset logic board (See “Reset Logic Board.”) 

2. Reseat ROM SIMM and cache SIMM. 

3. Check battery on logic board for 3.6 VDC. 

4. Replace power supply. 

5. Replace logic board. 

Solutions 

1. Verify that RAM SIMMs are noncomposite and 
installed in like pairs (same size and speed). 

2. Replace RAM SIMMs. 
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Reset Logic Board — Power Macintosh 7100 


Whenever you have a Power Macintosh that fails to power up, you should 
follow this procedure to reset the logic board BEFORE replacing any modules. 
If this procedure resolves the problem, claim an adjustment on an SRO. If not, 
replace the defective component and DO NOT claim an adjustment. 


This procedure resets PRAM. Be sure to check the computer’s time, date, and 
other system parameter settings after you perform the procedure. 





1. Remove the top cover, power supply, drive chassis, and power cord. 





A Warning If handled or discarded improperly, the lithium battery in the 
computer could explode. Review “Battery and AC Adapter 
Verification” in Chapter 2, General Information. _ 





2. Using a small flat-blade screwdriver, pry open the latch at the end of the 
battery holder and lift off the cover. 

3, Grasp the battery and remove it from the holder. 

4. Press the power-on button. Wait 5-10 minutes and replace the battery 
(make sure the battery faces the correct direction), the drive chassis, and 
the power supply. 
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Upgrades 
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CD-ROM Drive Upgrade 


1. 
Z. 
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Remove the top cover. 

From the inside of the top cover, squeeze in the tabs of the blank bezel 
and push out the bezel (Figure 2-A). 

Push in the slotted CD-ROM bezel (Figure 2-B). 

Install the EMI shield on the front of the CD-ROM drive (Power 
Macintosh 7100/66 and 7100/66AV only). 

Attach the CD-ROM drive rails to the CD-ROM drive. Slide the CD-ROM 
drive about three quarters of the way into the drive mount chassis 
(Figure 2-C). 

Connect these cables to the CD-ROM drive (Figure 2-D): 

e CD-ROM audio cable 

¢ — SCSI data cable 


¢ — SCSI power cable 

Connect the CD-ROM audio cable to the logic board. 

Push the CD-ROM drive completely into the CD-ROM slot until you hear 
a click. 





Slotted 
CD-ROM 
Bezel 








Blank Bezel 


= é CD-ROM Drive 





> 


ae 
e > 


By 





Figure 2 CD-ROM Drive Upgrade 
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Quadra 650 to Power Macintosh 7100/66 or 7100/66AV 
Upgrade 

A Power Macintosh 7100/66 Upgrade Kit upgrades a Macintosh Quadra 650 to 
a Power Macintosh 7100/66 or 7100/66AV. 


1. Remove the top cover, power supply, CD-ROM drive (if present), and 
hard drive. 

2. Disconnect the following cables from the old logic board and reconnect 
them to the upgraded logic board: 
e CD-ROM audio cable (if present) 
e Floppy drive cable 
° — SCSI data cable 





Note You may find it easier to connect the cables if you remove the drive 
chassis. The new SCSI power cable is already connected to the upgraded 
logic board. 


3. If the customer’s original logic board has DRAM SIMMs that are 
compatible with the Power Macintosh 7100/66, remove them and install 
them on the upgraded logic board. Return all VRAM and non-matching 
DRAM SIMMs from the old logic board to the customer. 

4, Guide the mounting tabs on the hard drive carrier into the slots in the 
upgraded drive chassis. Slide the hard drive carrier into place. 

5. Insert the mounting screw that secures the hard drive carrier to the drive 
chassis. 

6. Install the EMI shield on the front of the CD-ROM drive (if present). Slide 
the CD-ROM drive into the upgraded drive chassis. 

7. Connect these cables to the CD-ROM device (if present): 

e — SCSI power cable 
e SCSI data cable 
¢ CD-ROM audio cable 

8. Connect these cables to the floppy and hard drives: 
¢ — Floppy drive cable 
e — SCSI power cable 
e — SCSI data cable 

9. Reinstall the power supply in the drive chassis. Press down on the power 
supply until it snaps into place. Replace the power supply screw at the 
rear bezel. An extra power supply screw is provided in the upgrade kit. 
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Note 
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10. 


A 
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13. 


14. 
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16. 


Le 


18. 


19. 


If there was a power supply strap installed on the old unit, squeeze on 
the two ends of the strap and push it through the metal opening on the 
upgraded unit to install it. (The power supply strap is part of the shipping 
packaging for some power supplies. When replacing the power supply 
you should replace the strap, if present.) 


The height of the power supply will determine whether you install the 
power supply strap in the top or bottom slot. When installed, the strap 
should be flush with the power supply. 


The Power Macintosh 7100/66 and 7100/66AV MUST have a video card 
installed for proper bus termination. To upgrade to a Power Macintosh 
7100/66 machine, install the Power Macintosh 2 MB Video Card in the 
PDS slot on the logic board. To upgrade to a Power Macintosh 7100/66AV 
machine, install the Power Macintosh AV Card. 

Remove the reset/interrupt switch from the old chassis and install it in 
the upgraded chassis. 

Connect the speaker cable to the upgraded logic board. 

Copy the computer's serial number from the old top cover to the new 
top cover. A blank serial number label is provided on the back of the 
upgraded bottom housing. 

Lower the top cover down so that it clears the drives and slide the top 
cover back into place. Do not attempt to tilt the top cover when you 
install it. Do not jar the reset/interrupt switch and light pipe out of 
alignment when you replace the cover. 

Carefully tighten the captive screw on the top cover. Be aware that 
excessive force on the captive screw will damage the top cover. 

Install the system software 7.1.2 that came with the Power Macintosh 
Logic Board Upgrade Kit. Refer to the user manual provided in the 
upgrade kit for installation instructions. 

Run MacTest Pro in looping mode or other software in demo mode for 1 
hour as a burn-in test. 

Contact Finished Goods for an RMA number to return the old logic 
board. Return the old logic board and floppy drive in the old housing. 
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Power Macintosh Cards 





Power Macintosh 2 MB Video Card 

The Power Macintosh 7100/66 system uses the Power Macintosh 2 MB Video 
Card (Figure 3). The 2 MB Video Card comes with 1 MB of VRAM and is 
expandable to 2 MB by using four 256K VRAM SIMMs. The Power Macintosh 
7100/66 must have a video card installed in the PDS slot. The card must remain 
installed to properly terminate the PDS bus. A missing card can result in a 
system that won't boot or a system that crashes. 
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Figure 3 Power Macintosh 2 MB Video Card 




















Power Macintosh AV Card 

The Power Macintosh 7100/66AV system uses the Power Macintosh AV Card 
(Figure 4). The Power Macintosh 7100/66AV must have the AV card installed 
in its PDS slot. Two adapters for composite (RCA-type) video connectors come 
with the AV system. To connect a cable with RCA plugs, connect the RCA plug 
to one of the adapters, and connect the adapter to the appropriate S-video 
port (input or output) on the back of your computer. 

















Figure 4 Power Macintosh AV Card 
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Logic Board Diagrams 


Quadra 650 




















= 
LJ 









C_] 
LJ 











NuBus 










































































Microprocessor SCSI 
Floppy 
ROM Connector 
SIMM 
ROM 
VRAM SIMMs 
DRAM 
SIMMs Battery 





Power Macintosh 7100 

















Slot 
4 MB ROM 
SN ie ee | 
E 


Level 2 



















=H 4 


Cache Slot fo} Hol 
Floppy 
Power PC > if Connector 
601 Chip WN Vi F 
cE |S - * 
i a Battery 


ZnS 


eae eee 











Figure 5 Logic Boards 
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Macintosh Quadra 800, 840AV 
Power Macintosh $100 
WS 80, WS 8150 
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Figure 1 Exploded View 
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CD-ROM Drive 





Cable, CD Audio, Mini-T, v1 (Quadra 800) ...............::cecceseeeees 922-0842 
Cable, CD Audio, Mini-T, v2 (Quadra 840AV)..............cccccceeees 922-0873 
Cable, CD Audio (Power Macintosh 8100; WS 8150)............. 922-0724 
Cable, CD/DAT, SCSI (Power Macintosh) ................:::cccceeeees 922-0723 
Garnier, GD=PIOM DVO sz sesso ssc tis careers ees pat dehceestaspaiereaccess 922-0850 
CD 300 Plus Drive w/o Headphones (Power Macintosh)........ 661-0222 
Drive Mechanism w/o Headphone board, CD 300.................. 661-0023 
SCTOW, CDF Geer vices wicairsaczss tise tate serra werk veicerscinasenwersicsava poanivs 922-0401 
Chassis Assembly 
Brace, Chassis SUPPOMM, MINK T css cansincsxnatsawcasusctancensvncameanaiieeues 922-0396 
Rxcliias belay INIA" icenraessmmnmeaiautneeg tier iasnrecddeauatatnetianvn wdaieuanks 922-0841 
Cable, SCSI Drive, Mini-T, v1 (Quadra 800)..............:::::eeeee 922-0839 
Cable, SCSI Drive, Mini-T, v2 (Quadra 840AV) .............:00008e 922-0871 
Cable, HDA, SCSI (Power Macintosh)...............cccccsssseeceeeeeeees 922-0803 
Cable, Composite Video (Quadra 840AV) ............::cceccccsseeeeees 922-0870 
Chassis, Internal/Bottom, Mini-T ...................ccccecceeececeeeccecseeees 922-0844 
Chassis, Internal/Bottom, (Power Macintosh) ...................00008 922-0888 
On/Off Actuator, Mini-T, v2 (Quadra 840AV) ..............:000000008 922-2030 
Rear Housing Assembly (Power Macintosh).................:00ccce00 922-0722 
Peeal Fe) (UG BOG | ic ssicancesarvinen apricaonirata duds ssiven vied soeournetemneceen 922-0362 
Rear Panel (Quadra S40 AV) srceisxisccciie savin cuvstexennawwsnwawnnia nan nntas 922-2027 
Reset/interrupt, Mini-T, v1 (Quadra 800, Power Macintosh) ...922-0843 
FIeceiner, PNUBUS, WAGED ssnassirenwerxsanssnreunsumstevsivaicteane anor oninarerenenea 922-0393 
Thumbscrew Slotted, 6-32, Mini-T (Pkg. Of 4)..............ceeseeeeees 922-0395 
DAT Drive | 
Carrier, Hard Drive and DDS-DC, 3.5” (Quadra 800).............. 922-0621 
Screw, CD-Carrier (Quadra 800)..............cccccscssssccssssssssssssnsnnee 922-0401 
Tape Drive, 2 GB DDS-DC SCSI (Quadra 800).................:06 661-0795 
Tape Drive, DAT, DDS-2, 120 M (WS 8150)................eeeeeeees 661-0039 
Floppy Drive 
Apple SuperDrive, 1.4 MB Drive Mechanism..................0000008 661-0474 
Apple SuperDrive, Manual Insert Drive................:cccccsseseeeeeeees 661-0121 
Cable, Floppy Drive, Mini-T, vi (Quadra 800).................::e 922-0840 
Cable, Drive, Mini-T, v2 (Quadra 840AV, Power Macintosh) ..922-0872 
IIE SUTIN assests cae eas decrees alesddaeane 922-1807 
Carrier, Manual Insert Drive ...............cecccceeeeeeceeeceseccececeseceseeaes 922-0445 
screw, MS XxX 1.57 % 7 MM (PRG. OF 10) accnesiirsncaeavescnnesiscums winded 922-0117 
Shield, Floppy Drive, Pkg. of 5 (WS 8150)................::0000eeeeeees 922-0813 
SO UST. LOINC ss instxsieskickenvoveaunnpnanievcelentceesenacecatndiencnee 922-0399 
Logic Board 
Ba Sr LILLIA scsrsaeaese siento mec nintendo anreteinrnaa ae emecte ee dasetavein tte 742-0011 
OS rey TA CO secncccaiutei ciency nace ambien rarpacpenae as aean edited 520-0344 
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Guard, Logic Board, Mini-T (Qty. Of 5) .........eeeeeeeeeeeeeeeeeeees 922-0851 


Logic Board, 33 MHz, 8 MB, E-net (Quadra 800) ................. 661-1676 
Logic Board, 40 MHz (Quadra 840AV)..............ceeeeeeeeseeeeeeeeees 661-1700 
Logic Board (POWer MACINIOSN) as.ceccnceccsiceccccseacccenenmosossenstentees 661-1026 
Logic Board Reset (Power Macintosh)...............::::::ccceeeeeeeeeees 011-0115 
PDS, Power Macintosh AV Caird.........c<ce.ccecccccscceecesccscecesevuseses 661-1023 
PDS Terminator Board! (WS 8150) ticmascscsiarmassaswe census mesncone sas 922-0967 
Power Macintosh Upgrade Card (040 PDS) ..............:::0ssseeeees 661-0035 
Screw, WM 3.5 0.6 % 10 IMM (PRG. OF 10) sesssicc cscs ccrcecvensevcercees 922-0119 
SIMM, DRAM, 16 MB, 80 ns, 72-pin (Power Macintosh) ........ 661-0087 
SIMM, DRAM, 4 MB, 60 11S; 72-PUN wccwcs ene sis snssavscnnasewwaenccaneesaia 661-1701 
SIMM, DRAM, 4 MB, 80 ns, 72-pin (Power Macintosh) .......... 661-0808 
SIMM, DRAM, 8 MB, GO 1S, 72-0 icc ncrcectecacontniesvivinnwaxmeiencumeaend 661-1702 
SIMM, DRAM, 8 MB, 80 ns, 72-pin (Power Macintosh) .......... 661-0809 
SIMM, VARAM, 256K, 60 1S, GODIN sc acnsscvucc onvsnasconnaseexersexenee cer 661-0722 
SIMM, VRAM, 512K, 80 ns, 68-pin (Power Macintosh) .......... 661-0893 
SIMM, 256K Cache (Power Macintosh) ..............0.:ccceceseeeeeeeees 661-1024 
Video Card, 4 MB (Power Macintosh).................ccccceseeeeeeeeeeees 661-1027 
Power Supply 
Cable, Power Supply to Logic Board (Quadra 800) ................ 922-0837 
Cable, Power Supply to Logic Board (Power Macintosh)........ 922-0838 
POWEr SUDDIY 200 VOU arsine nico aa anacens senmnnouenieatmamannncnimeraaic, 661-1687 
SCSI Hard Drives 
Carrier, Hard Drive and DDS-DC, 3.5” oo... cee ceceeeeeeeeeees 922-0621 
HDA, 2 GB. 3.5" SCSI AVS 6150) cc tic ciptce te sesrcevenion mn ive smeane 661-0892 
LDN 21, Menara take fb cess ce tert eit inn wae seg tay Scie soy chav and watt se 661-0780 
HDA, 1 GB, 2.5" SCSI ONS SISO) sits sccuieseut etceswe terme cru came caress 661-0065 
Py oO BE a ay aren coaetecutasiow vind enone ediecneaen vas aac ae 661-1637 
HDA, 250 MB, 3.5" SCSI, UNNOUSE .....0..00.00ccerenerersenseunes neces 661-0890 
FAA, SOO BE BS SOO eco cris see rc eneranndncaioasenemaleicesaimndmulbawiaitan rs 661-0781 
HDA, 500 MB, 3.5° SCS1, UNNOUSE wrccicricsnrerserecrssiecernsanensaees 661-0891 
Screw, SOMms 6-32 X 318 PIN GAG ic ecco ensessrectaccascaussetassacesates 440-6105 
Speaker Assembly 
Speaker Assembly (Quadra 800, Power Macintosh) .............. 922-0353 
Speaker Assembly (Quadra 840AV) .............cccssseeceeeeeeeeeeeeseees 922-0055 
SDEAKED FOUSIIG, WMH VF xa zicicroaesseic cee sia sensi varie wiseeesapetnianongn eet 922-0394 
Top Cover 
Bezel, Blank, Mini-T, v1 (Quadra 800) ...............cccccseeeeeeeeeeeeees 922-0845 
EGG ey tan bcs, IMMUNE sg NA is dapat cc ae ati patna ma alent naan ena 922-0620 
Bezel, CD, Trayloading, Pkg. of 5 (Power Macintosh) ............ 922-0811 
Bezel, CD Drie, MET sos ccc snus sasueie sortstn saninaw dee sanrtiecndeseanvausias' 922-0846 
Bezel, DAT Drive, Bag of 5 (WS 8150) .0..0..0.<c.cc.cocsoxsauccnsaerees 922-0969 
Bezel, DDS-DC, Mini-T, v2 (Quadra 800) ............ ee eeeeseeeeeee 922-0619 


200 Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150 





Bezel, Front, Manual Insert Drive........ ce. eeeeececeeceeeeeeeeeees 922-0523 





BeZEl, SUBEMDIVE,, NMITURT sccessiic corso snoxvncnstarencevessindorraneeenee ese ean 922-0849 
Front Panel (Power Macintosh. 8100/80)...............cc:ccsseseeeeeeees 922-0814 
Front Panel (Power Macintosh 8100/80AV).............::::00ccceeeees 922-0815 
Front Panel (QQUAGIE BOD) snitesine ciciincsnsuscesans anonrwenponantnanana na canaastoe 922-0363 
Front Panel (Quadra S40 AV) wc cccsicninsvsinennsmvnnrncay oncemimemmnsenceaye 922-2026 
FIORE Paniel CVV BU) necsscctanen choca inecnnaegncinatameitapakentettanareoiunnnneise 922-0618 
FRING Far CV 1 sescatistaecrtnrrertvecnesa aan ae taerainieinmenebosinmnnanerinraens 922-0970 
Tee Pele NIU 1 eassseniccta oactenstindt aie iasetiaw age ackb arte enna 922-0847 
Miscellaneous 
Apple Extended Keyboard II (Quadra 840AV) ...............202c000e 661-0543 
Assembly, Accessory Kit, USA (Power Macintosh)................. 601-0669 
Cable, AC Power Cord, Dome StiGiccscisssinvawesie cesaun vances ranemesniver 590-0760 
Cable, AC Power Cord, International ................c.cccceeeeeeeeeeeeeeee 590-0094. 
Cable, AC Power Cord, UK (Quadra 800).................:0:ccceeeeeees 590-0420 
Cable Assembly, British power cord (Quadra 840AV) ............ 590-0091 
Cable, DIN7 (S-Video) to Composite Video, Input................. 922-0816 
Cable, DIN7 (S-Video) to Composite Video, Output ............... 922-0817 
Cable, HDI-45 to DB-15 (Power Macintosh) ................ccseeeeeees 922-0721 
Carer, Hard Drive, 3.5 (GUAGE BOO) vec: cesoacsneaseresineie sion musta i 922-0622 
GCOMMOCIO“, JUMPOF (BAG OF VOY wie wis csis nares oan sawiemnssmamnaann win ane xa ene 517-0546 
Facilitation Warranty Reimbursement ..................ccccccseeeeeeeeeees 011-0083 
Label, Product ID (Power Macintosh)................cccseeeeeeeeseeseeeees 922-0830 
Label, Product ID (LUGE SOO) oe escscntsrencveacien sex vaxesewerrnewnawwacais 922-0397 
Label, Product ID (Quadra 840AV) ...............:cccsssccesccssseesescenes 922-2025 
Label, Product ID Europe (Quadra 840AV)...............c:cccceeeeeees 922-0877 
Lull, FOIL BLT WN: SOY snc cae ve antes werent setae aemage geneva 922-0622 
LCL, POGUE EL CVSS TEIN vusscr inept nerSatunida nna nue cama rnd ended mes 922-0968 
Microphone Assembly (Quadra 800).............ccccsseseeeeeeeeeeeeeeeees 699-5071 
Microphone Assembly, Apple PlainTalk (Quadra 840AV)....... 922-0649 
Microphone, PlainTalk (Power Macintosh)...............::0:ccccseeeees 922-0867 
Mouse Ball (21.9 mm Diameter), Black (Power Macintosh)....699-0838 
Mouse Ball (21.9 mm Diameter), Gray (Power Macintosh).....922-0349 
Mouse, ADB II (Power Macintosh) ..................ccccsseeeeeeeeeeeneeeees 661-0763 
Retainer, ADB Mouse II (for 21.9 mm Black Ball) ................... 922-0350 
Retainer, ADB Mouse II (for 22.23 mm Gray Ball) .................. 922-0345 
screw, M35 % 1-57 * 7 MIM (PEG. OF 10). sacccccsesnasccsosinesienceeansaen 922-0117 
Shield, CD 300i, Mini-T, v2 (Quadra B40AV) ...........cceeeceeeeees 922-0649 
Shield, CD-ROM, Trayloading (Pkg. Of 5) .............ccccccssssseeeeees 922-0812 
Telecom Adapter (Power Macintosh) ...............::cccccccsssseeeeeseens 661-1703 
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Specifications — Quadra 800, 840AV; WS 80 


Processor Quadra 800 and WS 80: 33 MHz 68040 microprocessor; built-in 
paged memory management unit (PMMU), floating-point unit 
(FPU), and 8K memory cache 

Quadra 840AV: 40 MHz 68040 microprocessor; integrated PMMU, 
math coprocessor; 8K memory cache; 66 MHz AT&T 3210 
digital signal processor 

Addressing: 32-bit internal register, address bus, and data bus 





RAM: 8 MB, expandable to 136 MB, (Quadra 840AV expandable 
to 128 MB) 

ROM: 1 MB (Quadra 800 and WS 80); 2 MB (Quadra 840AV) 

PRAM: 256 bytes 

VRAM: 512K or 1 MB; expandable to 1 MB (Quadra 800), 
expandable to 2 MB (Quadra 840AV) 

Clock/Calendar: Custom chip with long-life lithium battery. 








Disk Storage Floppy Drive: 1.4 MB Apple SuperDrive 

Hard Drive: 230, 500, 1000 MB 

CD-ROM Drive: Internal CD-300 mechanism (optional) 

Tape Drive (WS 80): Supports a DDS-DC tape drive (optional) 





I/O Interfaces ADB: Two ADB ports, mini DIN-4 connectors (Quadra 800, WS 
80); one ADB port, mini DIN-4 connector (Quadra 840AV) 

Audio: One 8-bit stereo output port; one 8-bit monoaural input port; 
mini phone jack connectors (Quadra 800); One 16-bit stereo 
output port; one 16-bit stereo input port; mini phone jack 
connectors (Quadra 840AV) 

Serial: Two RS-232/RS-422 ports; mini DIN-8 connectors 

SCSI: One port; DB-25 connector 

Expansion Slot: One 68040 processor-direct slot (PDS); 140-pin 
connector 

GeoPort (Quadra 840AV): High-performance serial port, supports 
connection to analog, PBX, ISDN, facsimile (fax), and data 
telephone lines 

Video: One port; DB-15 connector, supports Apple monitors (up to 
16-bits), VGA monitors, and NTSC and PAL video standards 

NuBus: Three NuBus slots support standard size cards; 96-pin 
Euro-DIN connectors 

Ethernet: One built-in AAUI-15 Ethernet port 





I/O Devices Keyboard: Apple keyboard, extended keyboard, keyboard Il, or 
extended keyboard II (optional); mini DIN-4 connector 

Mouse: ADB mouse or ADB mouse II; mini DIN-4 connector 

Microphone: Optional electret omnidirectional microphone, 4 mV 
peak-to-peak output voltage at normal value 
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Sound and Sound: Enhanced Apple sound chip (EASC), including four-voice 

Video wavetable synthesis and stereo sampling generator capable of 
driving stereo mini phone-jack headphones or stereo equipment 

Video Display: Built-in VRAM video support for all Apple monitors; 

four VRAM expansion slots (two banks); supports Apple 16-bit 
monitors and many non-Apple monitor types (NTSC, PAL, 
VGA); supports multiple external color and monochrome 
monitors through NuBus expansion slots 








Electrical Line Voltage: 100-240 VAC 
Frequency: 50-60 Hz 
Input Power: 200 W 


Physical Height: 14.25 in. (360 mm) 
Width: 7.75 in. (196 mm) 
Depth: 16.0 in. (896 mm) 
Weight: 24.0 Ib. (11.3 kg) 
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Specifications — 









Processor 


Power Macintosh 8100; WS 8150 






80 MHz PowerPC 601 RISC microprocessor; built-in MMU and 
FPU; 32K of on-chip cache memory; requires system software 
version 7.1.2 or later 





Memory 







DRAM: 8 MB of RAM; expandable to 264 MB 

Cache: 32K of on-chip cache; optional 256K level 2 cache SIMM 

ROM: 4 MB installed in SIMM socket 

VRAM: 2 MB, expandable to 4 MB (8100/80 and 8150); 2 MB, 
including support for NTSC or PAL monitors (8100/80AV) 

Clock/Calendar: Custom chip with long-life lithium battery 





Disk Storage 







Floppy Drive: 1.4 MB Apple SuperDrive Manual Insert 

Hard Drive: 500 or 1000 MB (8100/80 and 8150); 500 MB 
(8100/80AV); Internal DAT drive optional (WS 8150) 

CD-ROM Drive: Internal AppleCD 300i+ (optional on 8100 and WS 

8150; standard on 8100/80AV) 





/O Interfaces 
















ADB: One ADB port; mini DIN-4 connector; maximum power draw 
500 mA 

Serial: Two RS-232/RS-422 LocalTalk/GeoPort serial ports; mini 
DIN-9 connectors 

SCSI: One port; DB-25 connector 

Expansion Slot: One processor-direct slot (PDS); 182-pin 
connector 

NuBus: Three NuBus slots support standard size cards; 96-pin 
Euro-DIN connectors 

Sound: 16-bit stereo in and out ports 

Video (8100): One HDI-45 DRAM-based video port on logic board; 
DB-15 video connector on 4 MB video card 

Video (8100/80AV): One HDI-45 DRAM-based video port on logic 
board; one DB-15 video connector and S-video input and output 
ports on AV card 

Video (WS 8150): One HDI-45 DRAM-based video port on logic 
board 

Ethernet: One built-in AAUI-15 Ethernet port 





I/O Devices 
















Keyboard: Apple keyboard, extended keyboard, or adjustable 
keyboard 

Mouse: ADB Mouse II 

Microphone: Apple PlainTalk microphone (optional on 8100; 

standard on 8100/80AV) 








Video Display 
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Support monochrome, color, VGA, and SVGA format on the HDI- 
45 logic board connector, including: Macintosh 12” Monochrome 
Display, Macintosh 12” RGB Display, AppleColor High-Res RGB 
14” Monitor, Apple AudioVision 14 Display, Macintosh Color 
Display, Macintosh 15” Portrait Display, Macintosh 16” Color 
Display 

8100/80 & 8100/80AV support the following monitors via a DB-15 

connector: Macintosh 19” Color Display, Apple Multiple Scan 20 

Display, Macintosh 21” Color Display; and the 8100/80AV 

supports NTSC and PAL formats via the DB-15 connector on 

the Power Macintosh AV Card 
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Line Voltage: 100-240 VAC 

Frequency: 50-60 Hz 

Input Power: 454 W maximum power, not including monitor 
Output Power: 200 W maximum 





Physical Height: 14.25 in. (860 mm) 
Width: 7.75 in. (196 mm) 
Depth: 16.0 in. (896 mm) 
Weight: 25.3 lb. (11.5 kg) 
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Symptom/Cure Chart — Quadra 800, 840AV; WS 80 


Video Problems 


Screen is black, audio 
and drive operate, fan is 
running, and LED is lit 


Screen is black, audio 
and drive do not operate, 
but fan is running and 
LED is lit 


Partial or whole screen is 
bright and audio is 
present, but no video 
information is visible 


Floppy Drive Problems 


Internal floppy drive does 
not operate 
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Solutions 

1. Adjust brightness on monitor. 

2. Try different monitor. 

3. Replace video cable. 

4. If video interface card is installed, move it to a 


different slot. 


5. Replace video card, if installed. 

6. Clear parameter RAM. Make sure Caps Lock key 
iS up. 

7. Replace SIMMs. 

8. Replace logic board. Move customer’s SIMMs to 
new logic board. 

9. Replace power supply. 

1. Replace video cable. 

2. If video interface card is installed, move it to a 
different slot. 

3. Replace video interface card, if installed. 

4. Replace SIMMs. 

5. Replace logic board. Move customer’s SIMMs to 
new logic board. 

6. Replace power supply. 

1. Try different monitor. 

2. Replace video cable. 

3. If video interface card is installed, move it to 
different slot. 

4. Replace video interface card, if installed. 

5. Clear parameter RAM. Make sure Caps Lock key 
iS up. 

6. Replace logic board. Move customer’s SIMMs to 
new logic board. 

Solutions 

1. Replace disk with known-good floppy disk. 

2. Replace floppy drive cable. 

3. Replace floppy drive. 

4. Replace logic board. Move customer’s SIMMs to 
new logic board. 

5. Replace power supply. 
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Fails to read 800K 
disks 


During system startup 
with a floppy disk, disk 
ejects; display shows icon 
with blinking “X” 


Does not eject disk 


Attempts to eject disk, 
but doesn’t 


Internal floppy drive runs 
continuously 


Drive does not recognize 
MS-DOS disks 


Hard Drive Problems 
Single internal hard drive 


does not operate; drive 
doesn’t spin 


eh 


Make sure that composite SIMMs (RAM) are not 
installed. (Gee composite SIMM information in 
Chapter 2, General Information.) 

Clear parameter RAM. Make sure Caps Lock key 
is up. 

Reboot computer with extensions off by holding 
down Shift key during startup. 

Turn off Sound Play through, Voice Recognition, 
Apple Express Modem, or any application that 
may use the DSP chip. 


Replace system disk with known-good disk. 
Clear parameter RAM. Make sure Caps Lock key 
is up. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace SIMMs. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


Switch off computer. Hold mouse button down 
while you switch computer on. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


Push disk completely in. 

Reseat floppy drive bezel and drive so bezel 
aligns correctly with drive. 

Eject disk manually. 

Replace floppy drive. 


Replace disk with known-good floppy disk. 
Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


To read and write MS-DOS files, format all disks 
with MS-DOS drive first. 


Solutions 


oh > 
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Replace hard drive power cable. 
Replace hard drive. 
Replace power supply. 
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No internal SCSI devices 
operate 


Drive does not appear on 
the desktop 


Works with internal or 
external SCSI device, but 
does not work with both 


CD-ROM Drive Problems 


CD-ROM drive does not 
accept compact disc 


Macintosh does not 


display CD-ROM drive 
icon 


Peripheral Problems 


No response to any key 
on the keyboard 


= oF 


Verify there are no duplicate SCSI device 
addresses — internal and external. 

Replace SCSI data cable. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify there are no duplicate SCSI device 
addresses. 

Clear parameter RAM. Make sure Caps Lock key 
iS up. 

If drive is not initialized, use HD SC Setup to 
initialize. 

Verify termination of internal SCSI bus. Make sure 
hard drive is attached to SCSI connector. 

Replace hard drive. 


Verify that each SCSI device is set to a unique 
SCSI ID number. 

Verify that hard drive is terminated but optional 
CD-ROM drive is not terminated. 

Replace terminator on external hard drive. 
Replace SCSI select cable on external SCSI 
device. 


Solution 


nN — 


2. 
3. 
4 


Exchange disc. 
Replace CD-ROM drive mechanism. 


Verify that proper version of CD-ROM software is 
installed. 

Replace CD-ROM drive mechanism. 

Replace SCSI data cable. 

Replace power supply. 


Solutions 


Se 


Verify that keyboard is connected to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Cursor does not move 


Cursor moves, but 
clicking the mouse button 
has no effect 


Double-click does not 
open selected item 


Known-good serial printer 
does not work 


Known-good network 
printer does not print 


Error Chords 


One-part error chord 
sounds during startup 
sequence 


No — 


— 


AP ey > 


oy S 





Check mouse connection. 

Inspect inside of mouse for buildup of dirt or other 
contaminants. Clean mouse if necessary. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work in 
any ADB port on computer, replace mouse. 
Replace logic board. Move customer's SIMMs to 
new logic board. 


Replace mouse. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Remove duplicate system folders. 

Clear parameter RAM. Make sure Caps Lock key 
is up. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work in 
any ADB port on computer, replace mouse. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that system software is version 7.1 or later. 
Verify that Chooser is set correctly. 

Verify that printer.is known-good. 

Replace printer interface cable. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that system software is version 7.1 or later. 
Verify that Chooser is set correctly. 

Verify that network cabling is good. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Solutions 
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Disconnect SCSI data cable from hard drive and 
reboot system. If system startup sequence is 
normal, initialize hard drive. If error chord sounds, 
again, replace hard drive. 

Disconnect floppy drive cable from floppy drive and 
reboot system. If startup sequence is normal, 
replace floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Two-part error chord 
sounds during startup 
sequence 


System Problems 
Does not power on; 


screen is black, fan is not 
running, and LED is not lit 


Power supply clicks or 
chirps 


Power supply clicks or chirps 
(Macintosh Quadra 840AV) 


System shuts down 
intermittently 


7 
Z. 


Perform SIMM verification. 
Replace logic board. Move customer's SIMMs to 
new logic board. 


Solutions 


nam 


—_— 


Ye 


Check power cables. 

Plug monitor directly into wall socket and verify 
that monitor has power. 

Replace power cord. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace floppy drive cable. 

Replace floppy drive. 


Remove all NuBus expansion cards and 
disconnect all internal peripherals (hard drive, 
CD-ROM drive, floppy drive, etc.) and power-on 
system again. If system powers on normally, 
reconnect one device at a time and replace 
NuBus expansion cards one at a time, powering 
on the system after each reconnection/reinstallation. 
The defective module is identified when the 
symptom reappears. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Check that air vents are clear. Thermal protection 
circuitry may shut down system. After 35 to 40 
minutes, system should be OK. 

Check battery. (See Lithium Battery Verification in 
Chapter 2, General Information.) 

Replace power cord. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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System intermittently 
crashes or locks up 


1. Verify that system software is version 7.1 or later. 

2. Verify that software is kKnown-good. 

3. Verify that software is System 7 compatible. 

4. Clean install of system software. 

5. Clear parameter RAM. Make sure Caps Lock key 
iS up. 

6. Replace SIMMs 

7. Replace logic board. Move customer’s SIMMs to 
new logic board. 

8. Replace power supply. 





During startup, the 1. Verify that startup disk is good and enabler is 
following message is installed. 

displayed, “This startup 2. Attach LED cable to logic board. 

disk will not work on this 3. Replace LED cable. 

Macintosh model....” 4. Replace logic board. Move customer's SIMMs to 
(Macintosh Quadra 800) new logic board. 
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Troubleshooting Tips — Power Macintosh 8100; WS 8150 
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When troubleshooting Power Macintosh systems, keep in mind the following: 


If a Power Macintosh system does not power up, you should first attempt 
to reset the logic board. 


With Power Macintosh computers, you must install only noncomposite 
RAM SIMMs and the RAM SIMMs must be installed in like pairs (that is, 
the same size and speed). Additional troubleshooting information is 
provided in the Symptom/Cure charts. 


If a Power Macintosh system has bad RAM SIMMs installed, a dialog box 
will alert you to the fact that a bad RAM SIMM has been detected. 


If the system hangs shortly after installing a NuBus card, contact the 
vender to verify that the card is compatible with the Power Macintosh 
system or to see if there is a software upgrade available. 


The Power Macintosh AV systems use the same logic board as the non-AV 
versions. The only difference is that the AV versions have the Power 
Macintosh AV Card installed in the PDS slot. 


The Power Macintosh 8100/80 systems MUST have a video card installed 
in the PDS slot. The Power Macintosh 8100/80 system uses the Power 
Macintosh 4 MB Video Card. The Power Macintosh 8100/80 system uses 
the Power Macintosh AV Card. A missing card can result in a system that 
won’t boot or a system that crashes. 


The WGS 8150 must have a PDS terminator card or Power Macintosh 
Video Card installed in its PDS slot. 


The Power Macintosh computers use system software version 7.1.2 or 
later. This version of System 7 runs on all 68040 machines. Although the 
software has not been tested on 68030 machines, there are no known 
problems with running the software on the computers. 
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Symptom/Cure Chart — Power Macintosh 8100; WS 8150 


Video Problems 


Screen is dark, audio and 
at least one drive operate, 
fan is running, and LED is 
lit 


Screen is dark, audio and 
drive do not operate, fan 
is running, and LED is lit 


Partial or whole screen is 
bright and audio is 
present, but no video 
information is visible 


Floppy Drive Problems 


Internal floppy drive does 
not operate 


During system startup, 
disk ejects; display shows 
Mac icon with blinking “X” 
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Solutions 


Pe S 


lake as 


Adjust brightness on monitor. 

Replace video cable. 

Try using known-good RAM SIMMs. 

Replace video card. 

Clear parameter RAM. Make sure Caps Lock key 
is up. 


‘Replace SIMMs. 


Try known-good monitor. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 


Replace video cable. 

Replace video card. 

Replace SIMMs. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 


Replace video cable. 

Replace video card. 

Clear parameter RAM. Make sure Caps Lock key 
is up. 

Try known-good monitor. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Solutions 
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Replace disk with known-good floppy disk. 
Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 


Replace disk with known-good system disk. 
Clear parameter RAM. Make sure Caps Lock key 
is up. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Does not eject disk 


Attempts to eject disk, 
but doesn't 


Internal floppy drive runs 
continuously 


Drive does not recognize 
MS-DOS disks 


Hard Drive Problems 


Single internal hard drive 
does not operate; drive 
doesn’t spin 


No internal SCSI drives 
operate 


Drive does not appear on 
the desktop 
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Switch off computer. Hold mouse button down 
while switching computer on. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


Push disk completely in. 

Reseat floppy drive bezel and drive so bezel slot 
aligns correctly with drive. 

Eject disk manually. 

Replace floppy drive. 


Replace disk with known-good floppy disk. 
Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


To read and write MS-DOS files, format all disks 
with MS-DOS drive first. 


Solutions 


ak 


Se ef 
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Update driver software of hard drive using HD SC 
Setup. 

Reinstall system software. 

Replace hard drive power cable. 

Replace hard drive. 

Replace power supply. 


Verify there are no duplicate SCSI device 
addresses. 

Verify SCSI terminator. 

Replace SCSI data cable. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify there are no duplicate SCSI device 
addresses. 

Verify SCSI terminator. 

If drive is not initialized, use HD SC setup to 
initialize it. 

Replace hard drive. 


Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150 


Works with internal or 
external SCSI device, but 
does not work with both 


CD-ROM Drive Problems 


CD-ROM drive does not 
accept compact disc 


Macintosh does not 
display CD-ROM drive 
icon 


Peripheral Problems 


Cursor does not move 


Cursor moves, but 
clicking the mouse button 
has no effect 


Double-click does not 
open application, disk, or 
server 





Verify that each SCSI device is set to a unique 
SCSI ID number. 


2. Verify that hard drive is terminated but optional 
CD-ROM drive is not terminated. 

3. Replace terminator on external hard drive. 

4. Replace SCSI select cable on external SCSI 
device. 

Solution 

1. Exchange disc. 

2. Replace CD-ROM drive mechanism. 

1. Verify that the correct version of CD-ROM software 
is installed. 

2. Replace CD-ROM drive mechanism. 

3. Replace SCSI data cable. 

Solutions 

1. Replace external SCSI cables. 

2. Verify that there is only one terminator on external 
devices. 

3. Check mouse connection. 

4. Inspect inside of mouse for buildup of dirt or other 
contaminants. Clean mouse if necessary. 

5. If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work in 
any ADB port on computer, replace mouse. 

6. Replace logic board. Move customer’s SIMMs to 
new logic board. 

1. Replace mouse. 

2. Replace logic board. Move customer’s SIMMs to 
new logic board. 

1. Remove duplicate system files from hard drive. 

2. Clear parameter RAM. Make sure Caps Lock key 
is up. 

3. If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work in 
any ADB port on computer, replace mouse. 

4. Replace logic board. Move customer's SIMMs to 
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new logic board. 
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No response to any key 
on the keyboard 


Known-good serial printer 
does not work 


Known-good network 
printer does not print 


System Problems 


Does not power on, 
screen is black, fan is not 
running, and LED is not lit 


Power supply clicks or 
chirps 


System shuts down 
intermittently 


During startup, following 
message is displayed, 
“This startup disk will not 
work on this Macintosh” 
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Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


Verify system software is version 7.1.2 or later. 
Verify that Chooser is set correctly. 

Replace printer interface cable. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify system software is version 7.1.2 or later. 
Verify that Chooser is set correctly. 

Check printer cabling. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Solutions 


No — 
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Check power cables. 

Plug monitor directly into wall socket and verify 
that monitor has power. 

Reset logic board. (See “Reset Logic Board.”) 
Reseat ROM SIMM and cache SIMM. 

Replace power cord. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace power supply. 

Replace logic board. Move customer's SIMMs to 
new logic board. 

Replace floppy drive cable. 

Replace floppy drive. 


Make sure air vents are clear. Thermal protection 
circuitry may shut down system. After 35 to 40 
minutes, system should be OK. 

Replace power cord. 

Reset logic board. (See “Reset Logic Board.”) 
Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that startup disk is good. 

Attach LED cable to logic board. 

Replace LED cable. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150 





System intermittently 
crashes or locks up 


Power Supply Problems 


System does not power 
up 


Miscellaneous Problems 


No sound from speaker 


“About This Macintosh” 
reports more or less 
memory than is installed 


One-part error chord 
sounds during startup 
sequence 


Verify that system software is version 7.1.2 or 
later. 


2. Verify SIMMs are noncomposite and installed in 
matching pairs (same size and speed). 

3. Verify that software is known-good. 

4. Verify that software is Power Macintosh 
compatible (contact developer). 

5. Verify that a video card is installed in the PDS slot. 

6. Clear parameter RAM. Make sure Caps Lock key 

is up. 

7. Replace SIMMs. 

8. Replace logic board. Move customer’s SIMMs to 
new logic board. 

9. Replace power supply. 

Solutions 

1 Reset logic board. (See “Reset Logic Board.”) 

2. Reseat ROM SIMM and cache SIMM. 

3. Replace power supply. 

4. Replace logic board. 

Solutions 

1. Verify that Volume control panel setting is 1 or 
above. 

2. If you are using an audio CD, Make sure 
“Play through” has been selected in Sound control 
panel. 

3. Replace speaker. 

4. Replace logic board. Move customer’s SIMMs to 
new logic board. 

1. Verify that RAM SIMMs are installed in matching 
pairs (Same size and speed). 

2. Replace RAM SIMMs. 

1. Disconnect SCSI data cable from hard drive and 
reboot system. If startup sequence is normal, 
initialize hard drive. If error chord still sounds, 
replace hard drive. 

2. Disconnect floppy drive cable from floppy drive 
and reboot system. If startup sequence is normal, 
replace floppy drive. 

3. Replace logic board. Move customer’s SIMMs to 
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Reset Logic Board — Power Macintosh 8100; WS 8150 


A Warning 
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Whenever you have a unit that fails to power up, you should follow this 
procedure to reset the logic board BEFORE replacing any modules. If this 
procedure resolves the problem, claim an adjustment on an SRO. If not, 
replace the defective component and DO NOT claim an adjustment. 


This procedure resets PRAM. Be sure to check the computer’s time, date, and 
other system parameter settings after you perform the procedure. 


\ 


Xv 


Remove the top cover, power cord, and logic board. 











If handled or discarded improperly, the lithium battery in the 
computer could explode. Review “Battery and AC Adapter 
Verification “ in Chapter 2, General Information. 
Using a small flat-blade screwdriver, pry open the latch at the end of the 
battery holder and lift off the cover. 

Grasp the battery and remove it from the holder. 

Press the power-on button. Verify that the power supply cable is 
disconnected from the logic board. Wait 5-10 minutes and replace the 
battery (make sure the battery faces the correct direction). 

Reassemble the computer. 


Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150 


Upgrades 





CD-ROM Drive Upgrade 


1. Remove the top cover. 
2. Remove the upper blank bezel from the top cover. 
3, Attach the CD-ROM carrier to the CD-ROM drive with four Phillips screws 
(Figure 2-A). 
4. Verify the two jumper connectors are installed as shown in Figure 2-B. 
5. Slide in the CD-ROM drive and carrier (Figure 2-C). 
6. Connect these cables to the CD-ROM drive (Figure 2-B): 
e Audio cable 
e — SCSI data cable 
e — CD-ROM drive power cable 
7. — Install the slotted CD-ROM drive bezel in the top cover (Figure 2-D). 








Figure 2 CD-ROM Drive Upgrade 
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Macintosh Quadra 880/840AV to Power Macintosh 
8100/80 or 8100/80AV Upgrade 








A Power Macintosh 8100/80 Upgrade Kit upgrades a Macintosh Quadra 800 or 
a Macintosh Quadra 840AV machine. The upgrade kit ships with two new SCSI 
cables and a new power cable attached to the logic board. The Quadra 
800/840AV cables are NOT compatible with the upgraded system. You must 
install the new SCSI and power cables provided with the upgrade kit. 


1. Remove the top cover, top cover bezels, floppy drive, hard drive, CD- 
ROM drive (if present), logic board, power supply, and speaker. 

2. Remove the LED cable, speaker cable, CD-ROM audio cable, and floppy 
drive cable from the old logic board and connect them to the new logic 
board. Install the speaker in the upgraded chassis. 

3. Install the customer’s original DRAM SIMMs on the upgraded logic board. 
Return all VRAM and non-matching DRAM SIMMs from the old logic 
board to the customer. 

4. Install the floppy drive, hard drive, CD-ROM drive (if present), power 
supply, and speaker in the upgraded internal chassis. You must use the 
new SCSI and power cables. The top SCSI cable connects to the CD-ROM 
unit. The bottom SCSI cable connects to the hard drive. 

5. The Power Macintosh 8100/80 and 8100/80AV MUST have a video card 
installed for proper bus termination. To upgrade to a Power Macintosh 
8100/80, install the Power Macintosh 4 MB Video Card in the PDS slot. To 
upgrade to a Power Macintosh 8100/80AYV, install the Power Macintosh AV 
Card in the PDS slot. 

6. Install the video card at an angle, inserting the back end (the non- 
connector end) first. Do not force the card into the expansion slot. If the 
card does not seat properly, remove the card, check the logic board for 
damage, and try to install the card again. Gently push down on the video 
card until it snaps into place. 

7. Remove the bezels from the old top cover and install them on the new 
top cover. Copy the computer’s serial number from the old top cover to 
the new top cover. The new cover has blank serial number label. 

8. Move the cover screws from the old unit to the new unit and reassemble 
the computer. 

9. Install the system software 7.1.2 that came with the Power Macintosh 
Logic Board Upgrade Kit. Refer to the user manual provided in the 
upgrade kit for installation instructions. 

10. Run MacTest Pro in the looping mode for 1 hour as a burn-in test. 

11. Contact Finished Goods for an RMA number to return the old logic 
board. Cables do not need to be returned to Apple. Return the logic 
board in the old housing. 


Quadra 800, 840AV; Power Macintosh 8100; WS 80, WS 8150 


Power Macintosh Cards 





Power Macintosh 4 MB Video Card 


The Power Macintosh 8100/80 system uses the Power Macintosh 4 MB Video 
Card (Figure 3). The 4 MB Video Card comes with 2 MB of VRAM, and is 
expandable to 4 MB by using 512K VRAM SIMMs. The Power Macintosh 
8100/80 must have a video card installed in the PDS slot to properly terminate 
the PDS bus. A missing card can result in a system that won’t boot or a system 
that crashes. 





























Figure 3 Power Macintosh 4 MB Video Card 





Power Macintosh AV Card 


The Power Macintosh 8100/80AV system uses the Power Macintosh AV Card 
(Figure 4). The Power Macintosh 8100/80AV must have the AV card installed in 
its PDS slot. Two adapters for composite (RCA-type) video connectors come 
with the AV system. To connect a cable with RCA plugs, connect the RCA plug 
to one of the adapters, and connect the adapter to the appropriate S-video 
port (input or output) on the back of your computer. 

















Figure 4 Power Macintosh AV Card 
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Logic Board Diagrams 
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Figure 5 Logic Boards 
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This is a generic representation of a product family. Configurations may vary. 


Figure 1 Exploded View 
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CD-ROM & Drive Shelf 





Assembly, Drive Shelf (includes velcro cable straps).............. 630-6097 
Drive Mechanism, Tray Loading, Apple CD 300+................... 661-0222 
Floppy Drive Assembly 
Apple SuperDrive 1.4 MB Drive Mechanism................:::::00+ 661-0474 
Apple SuperDrive Manual Insert Floppy Drive (WS 9150)......661-0121 
RE FI cancers oetisan ghsee afb nad ti coeecinse chen spells lance Raa enieketten 590-0515 
Cable, Floppy Drive, Mini-T, v2 (WS 9150)... eeeeeeeeeees 922-0872 
Garner, PlOpOy DIIVe (VVS OTE) as sacs nines oma nannecsneine'eins diseediiinaatines 922-0973 
Drive Carrier, 800K/Apple SuperDrive ...............:::::ccceeeeeeeeeeees 805-5050 
Screw, Apple SuperDrive ................ccccccceccesessseeeeeeeeseeeeeeeeeeeeees 844-0018 
SHAG, ADDIS SUMS rT Ve xs seriaynss wes vere nes ae sas vaeceav cavimesiceen eaten 810-5113 
Hard Drive and Drive Shelf Assembly 
Assembly, Drive Shelf (includes velcro cable straps).............. 630-6097 
Cee FID A OW gers lek eines vies a arto aa aerenad 590-0517 
Gable, HDA, Power, Daisy! Cine s issiccs sia inceitemnnssacanenanians one taderinan 922-0893 
6 /cl [Ego e, | Baten eee eee reel ee ee Se pen ore meee Are erm 922-0762 
SSS a tl SIAC lk iaceoiceresd meacona elo odsaxenreenetols eae ecies 590-0518 
Cable, SCSI Select, 230/500 MB HDA................ccccccceeseeeeeeeeee 590-0794 
Cable, SCSI Select, 400 MB HDA rine swcisncisinnscnssdensieceecesacnonacces 590-0790 
Cable, SSS SESE Wy SWICK wiser sek vac tncionenntensiccmasinnesentacncumsine ves wns 922-0894 
Cable, SCSI Select w/switch, 1 GB (WS 9150).................6 922-0996 
Cable, SCSI Select w/switch, 250/500 (WS 9150)................. 922-0974 
Cable, SCSI Select w/switch, 2 GB (WS 9150)..............:eeee 922-0894 
Gable, SCSI Wi PeriGlOl sicecsvvessscecsssecsncnncunaneccensiexsgwoeansmnensiocin 590-0528 
SET EV red wisicntrsemexeaniiestirsunieerctioebnecankenn etiauenivamincnndiodinieis 922-0961 
Carrier, Hard Drive 3.5/5.25/DDS-DC Drive.............cceceeeeeeeeee 805-5106 
Drive Mechanism, AppleCD 300 ...............ccceceeesseeeeeeeeeeeeeeeees 661-1646 
Pe Gey Sn” EA cn sentecenutrerraniomcnipranienspnniunienanipntatientieecmns 661-0780 
HDA, 7 GB, Sor SCS! TVS SO) sersccsicarnasnncitasceicinstonnticinenian ena voteon 661-0065 
gS eg SMe Es gh oan cn ee ene ee eee arte 661-0892 
Es A ic ake oe Meridian eanrorticeaipdiganbignlidsmadaaaedenbin 661-1647 
PA: TOO FE ae Sl ecintsertimintnissshiciees eenteniaadbareasednennntbienten 661-1641 
Fe BO Faced eo lca rieg tana dae ehuinai ia cep aweidens awk men) 661-1649 
FRI P A, 20 TE ae ccs scenic tne ian ath un ind ube a anne 661-1637 
HDA, 250 MB, 3.5" SCSI, UNNOUSEE cise ssaccs cemcsevsinniseenonaneniies 661-0890 
PIE ACO NT Be A oe cccrsr cactus as Saar ian ven narene udev aiioh ens eens 661-1636 
HDA, 500 MB. 3.8" SOS iviccccciutarasecinanccceass vescsansmswyinavenn abene wks 661-0781 
HDA, 500 MB, 3.5° SOSl, UNNGUSEE sii icisndceanercoaiesanveteaswnaes 661-0891 
PETS WO Ba 0 wanted eel iar aie i pera mid initer erent 444-6104 
WICC Ig, Srl RRL? sui Gat arcane bet ctea garde aaetecees Ned waiwam emcee ees eis 705-0045 
Logic Board 
Battery, Lithium (Without GAGS) siciasscasniicncnnsanssiesoscnecanaaetenaweenn 742-0011 
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Connector, Jumper (SEt OF VO) cecsccasecansentanestcnmexronnenccennatoanns 517-0546 


(JOVGT, eIy 1101 GG vatcncatteviernidai cleaned aeeaniencinswmemomouens 520-0344 
Bolo (edinfecciie BQ! eo) |.) aera emeninene tee et ane eer earn rene etna 661-0727 
Li CIEe ESO MEL VW eh: 2) PO cust sents eng icarcata tn mead ioavantineinealrenaaeutiane 661-0132 
Logic Board Reset Procedure, Per Repair (WS 9150)............ 011-0115 
PDS Terminator Board (WS ST SOY cccaccr scr cuenivevecacvecsnenmmanconys 922-0967 
SIMM, DRAM, 512K, Cache, Power Macintosh.................00. 661-0131 
SIMM, DRAM, TD WB, GO 1G pice sesiarccpcsincnernaniued wameenaaramedoe nme eee’ 661-0520 
SINIM, DRAM, 1 MB, GO (1S ices sp csi cnsceiasnseids nec siwens tuecarmmacezotes gat 661-0719 
SIMM, DRAM, 4 MB, 80 ns, 72-Pin (WS 9150)..............::cee 661-0808 
SIMM, DRAM, 4 MB x 9, 80 ns, Parity, 30-pin ...................0 661-0811 
SIMM, DRAM, 8 MB, 80 ns, 72-Pin (WS 9150)..............::ee 661-0809 
SINIM, VRAM, 128K, 80 1S, GS= DIN winsrcixeinntexicevanwieemmniencmens 661-0722 
SIMM, VRAM, 256K, 100 ns (for the 4°8 Display Card).......... 661-0609 
Main Housing Assembly 
Cait 213) a] C1 dC | a ee en ee cece eae ree 815-6250 
PTAC Te. FOS Ci cicracicen natsnepecamrt vais cue neeieacebeensiy taxa eaiviceemereeneaeeenor satiectares 815-6249 
Assembly, Main Housing (WS 95)............cccccccessessseeeeeeeeeeeeeeees 076-0434 
Assembly, Main Housing (WS 9150).............::eccceeeeeeeeeeeeeeeeeees 922-0971 
Bezel, Assembly, DAT, Bag of 5 (WS 9150)... eens 922-0976 
eel es | EH 4s asoutnwia unsaved ania ectal eoesaet va aati ceomendy Geese nas telasvemiewss 076-0431 
Bezel, CD, Tray Loading, Bag of 5 (WS 9150)............. eee 922-0978 
I a eed editen wi pores a ence Saeseeee eer conde 076-0437 
sss iee aeons eee Wed aia enipcraoeiet once 922-0854 
FRE VS VUTEC EY WELTY TH: KY S wisi cnc coca lworicasineciy ommweenccseanncueecnecenes 705-0175 
LORIE PRS. OWE OM, oscaicesecestcacedocmetscadevnaenesnenen teas ceene cna 815-6251 
Misc. Screw Kit (P/S fan, Light Pipe, Speaker, FD Spacer) ....076-0435 
WAS Feat Ex EE siccinc ctr rasscn tere eennnoetions unde earns ee coer: 076-0432 
Power Supply and Fan Assembly 
Elin IO tl TOE cx sm. co eneeied reese ps aentetarRiat ease taneee alieaiea omar) 720-0518 
EWN EU ee PII OIIG IN yx garetts bain ntepchaicaninae ig eed eldest hawt ariandionv ie ins 661-0664 
Side Cover Assembly 
ce a re neonas aise etal cs Gangsta gle Se eard ced eae aastasionicies 076-0436 
EEE. es SOY C0 ocaic ersssec adie inarince sacassasd Soe easanhancdbeane Sie xaamebenia skwerasawines 815-6262 
Speaker Assembly 
POSSOTIONY | SUE ceca Ss seas es cencet is ul eesieosir selene ad dalned 630-601 1 
Bezel, SPSGAker (WS OB) x sdccdecnsssediocovssundbnsvavcks asesivtiaush anmivesdouien 922-0856 
BOZel SpSeker (Wiss BI BO) ccccaciceccesccoanicoessncutiecde onttuaninsstsaasemiann 922-0972 
Tape Drive 
PAGE, Ci Ge OUI astern can cer aernrevetcenndennened aca ae 805-5106 
Cable and Switch, SCSI Select, DAT Drive ...........00 922-0858 
ATT SPOT VN se EO) sass dire ninessen aaunichonis metainwiansnienicearrexeamineceonmenaen 922-0977 
Carrier, Hard Drive 3.5/5.25/DDS-DC Drive............ce eee 805-5106 
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RN OE Oe BN wags ast oneeetentrge Gumaisais Setentaseinn ead aes amulae Lat cutiatds 444-6104 





Screw, M3.5 % 6X .6 PNGR RGC .ncncccececcotancessccnccseseocesessnavonss 462-4100 
Tape Drive, 2 GB DDS-DC SCSI (WS 95)... eeeeeeeeees 661-0795 
Tape Drive, DAT, DDS-2, 120 M (WS 9150)... eee 661-0039 
WS 95 PDS Card 
Rit, BIAcket POS Gard ince ccerranbmieNinliniaearerenass 076-0129 
PIS Care, Wty DIAC EN ac natedirntcterunitcetoaritiuns ana nes aedink Saranac 661-0794 
SIMM, SRAM, 128K, 17 1S, GED cssiccsnn nieces newmnswnennn sewn vencinse 661-0791 
SIMM, SRAM, 256K, 17 MS, GBD scscniessosncassnsievenanui ene emeaeedon ne 661-0792 
SIMM, SRAM, TAG, 48K, 14 ns, 6O-piN........... eee eee 661-0793 
Miscellaneous 
Apple AGIUSTADIS KGYDOARG is inc ix nse cnc saevieevinw sen vie vam swiienin on stern us 661-0731 
Apple Extended Keyed U0 cess ccs asc ces cecweis nce ce sae tains an's ani die wine sive os 661-0543 
PHBIS KREVDOAIG TD ccraminsascastueccizsa:pereemnm tone cerenrou ecru nn dies 661-0603 
PDS LO ans aasseic cece acteeda dec arcececenahetannneuancmaneriaremianeennarin 825-1256 
Gable, ADB Keyboand, 2 MUO ac iicssssweanans omnes seninen indueesmeunmcaees 590-0152 
Cable, Mini DIN 8 to Mini DIN 8, MIDI... eceeceeeeeeeeee 590-0575 
AZADI: OWES (5 TG gc cic wine ier ore red re orteneennonars eee apnea nares ane udeeS 590-0760 
Cable, Power Cord, AtiStralieseniiexcxvesesnsssnacnsenscnnunevawniedanvomssennn 590-0096 
Cable, Power Cord, International ...............ccccccceecceeseeeseeeeeeenees 590-0094 
Cale: Pwr Ci, IK acscrscts aan vnee rete senreetenconw ene sty ai se soneson den dais nae ve 590-0420 
Card, Emi rriet NB, FA cnssvicsien nrce-nxivsawwns san 'ue taswunetauraawemaimavsnieenea 661-0619 
FS RI icteric egress oe pape eg cesanesas pea raiaertee arneeen: 658-7136 
Label, Product ID, Pkg. Of 5 (WS 95) wccccccessscscctecstsnencencenecans 922-0852 
Label, Product ID, Bag of 10 (WS 9150).......... ee eeeeeeee eee: 922-0975 
Label, Speaker Bezel, Pkg. of 5 (WS 95)...........ceeeeeeeeeeeeeeeeeees 922-0860 
Misc. Screw Kit (P/S, Fan, Light Pipe, Speaker, FD Spacer)..076-0435 
MOUSO, APPIG DESKION BUS Ul siisrcdinwinisanssornspencensonerivronnmnienne 661-0763 
NUBUS Gat (WS O10) snssnsincvecrernannes neavanaacievantenanshinrvawitaientcicagees 810-6035 
Packing Diskette, 2-sided (for transporting) ..............:::eeeeeeee 003-0003 
Service Packaging, 800K/Apple SuperDrive .............::::ccceeee 602-0210 
Service Packaging, HDA, 3.5” half-height & 3.5” 1-height...... 602-0282 
Service Packaging, HDA, 3.5”, 1 high drive w/o carriers......... 602-0308 
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Specifications — Workgroup Server 95 


Processor Motorola 68040 microprocessor; 33 MHz; built-in paged memory 
management unit (PMMU), floating-point unit (FPU), and 8K 
memory cache 

Addressing: 32-bit internal registers, address, data bus 





DRAM: 16, 32, or 48 MB parity RAM, expandable to 256 MB 

ROM: 1 MB 

PRAM: 256 bytes of parameter memory 

Clock/Calendar: ASIC clock chip with PRAM and DFAC support 
and seven-year lithium battery 








Disk Storage Floppy Drive: Internal 1.4 MB Apple SuperDrive 

Hard Drive: 230, 500, 1000, or 2000 MB hard drive 

DDS-DC Drive: 2 GB digital data storage compression drive for 4 
mm tape backup (optional) 





I/O Interfaces ADB: One Apple Desktop Bus (ADB) port 

SCSI: One external port; DB-25 connector 

Expansion Slot: One 68040 processor-direct slot (PDS); 140-pin 
connector 

NuBus: Five slots support standard and oversize cards, burst-mode 
transfers, a processor write buffer, and NuBus ‘90; 96-pin Euro- 
DIN connectors 

Serial: Two RS-232/RS-422 ports; mini DIN-8 connectors 

Sound: 8-bit stereo output; 8-bit monoaural input 

Video: Supports Apple monitors (8-bit), VGA monitors, and NTSC 
and PAL video standards 

Ethernet: One Ethernet port, AAUI-15 connector 











Sound and Microphone: Built-in electret omnidirectional microphone; output 

Video voltage is 4 mV peak-to-peak at normal value 

Sound: Four-voice, wavetable synthesis; stereo sampling 
generator 

Video Display: Built-in 8-bit video circuitry (upgradable to 24-bit); 
supports Apple 8-bit monitors and many non-Apple monitor 
types (NTSC, PAL, VGA) 


Electrical Line Voltage: 100-240 VAC 
Frequency: 50-60 Hz 
Maximum Power: 303 W 











Physical Height: 16.8 in. (473 mm) 

Width: 8.9 in. (224 mm) 

Depth: 20.6 in. (523 mm) 

Weight: 36 lb. (16.7 kg) without hard drive 
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Specifications — Workgroup Server 9150 


Processor 


Memory 


Disk Storage 


80 MHz PowerPC 601 RISC microprocessor; built-in MMU and 
FPU; 32 K of on-chip cache memory; requires system software 
version 7.1.2 or later 





DRAM: 8 MB RAM soldered on logic board, expandable to 264 MB 
via 8 SIMM sockets on logic board (using like pairs, 80 ns or 
faster, 72-pin noncomposite SIMMs) 

ROM: 4 MB 

VRAM: None; DRAM video support provided on logic board 

Cache: 32 K on-chip cache; 512 K level 2 cache SIMM 

Clock/Calendar: Custom chip with long-life lithium battery 





Floppy Drive: 1.4 Apple SuperDrive Manual Insert 

Hard Drive: 1000 or 2000 MB hard drive 

CD-ROM Drive: Internal AppleCD 300i Plus 

DAT Drive: Optional DDS-2 DAT tape drive; 120 M tape supported 











/O Interfaces 





ADB: One Apple Desktop Bus port; mini DIN-4 connector; 
maximum power draw: 500 mA 

SCSI: One external port; DB-25 connector 

Expansion Slot (terminator card must be installed): One Power 
Macintosh video slot; 182-pin connector 

NuBus: Four slots support long or short expansion cards; 96-pin 
Euro-DIN connectors 

Serial: Two RS-232/RS-422 ports; mini DIN-9 connectors 
(backward compatible with mini DIN-8 connectors) 

Sound: 8-bit stereo input; 16-bit stereo output 

Video: One DB-15 DRAM-based video port on logic board 

Ethernet: One Ethernet port, AAUI-15 connector 








I/O Devices 


Video Display 


Keyboard: Standard or extended keyboard, draws 25-80 mA 
Mouse: ADB mouse, draws up to 10 mA 
Microphone: Optional electret, omnidirectional microphone 





Supports monochrome, color, VGA, SVGA formats, including 
Macintosh 12” Monochrome Display, Macintosh 12” RGB 
Display, AppleColor High-Res RGB 14” Monitor, Apple 
AudioVision 14 Display, Macintosh Color Display, Macintosh 15” 
Portrait Display, and Macintosh 16” Color Display 








Electrical 


Line Voltage: 100-240 VAC 

Frequency: 50-60 Hz 

Input Power: 600 W maximum, not including monitor power 
DC Output Power: 303 W maximum 





Physical 





Height: 16.8 in. (473 mm) 

Width: 8.9 in. (224 mm) 

Depth: 20.6 in. (523 mm) 

Weight: 36 Ib. (16.7 kg) without hard drive 
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Symptom/Cure Chart — Workgroup Server 95 


Video Problems 


Screen is black, audio and 
drive operate, fan is 
running, and LED is lit 


Screen is black, audio and 
drive do not operate, 

but fan is running and 
LED is lit 


Partial or whole screen is 
bright and audio is 
present, but no video 
information is visible 


Floppy Drive Problems 


Internal floppy drive does 
not operate 


During system startup 
disk ejects; display shows 
icon with blinking “X” 
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Solutions 

1. Adjust brightness on monitor. 

2. Replace monitor. 

3. Replace video cable. 

4. lf a video interface card is installed, move it toa 


different slot. 


5. Replace video interface card, if installed. 

6. Clear parameter RAM. Make sure Caps Lock key 
iS up. 

7. Replace SIMMs. 

8. Replace logic board. Move customer's SIMMs to 
new logic board. 

1. Replace video cable. 

2. Ifa video interface card is installed, move it toa 
different slot. 

3. Replace SIMMs. 

4. Replace logic board. Move customer’s SIMMs to 
new logic board. 

5. Replace power supply. 

1. Replace monitor. 

2. Replace video cable. 

3. If a video interface card is installed, move it to a 
different slot. 

4. Replace vide interface card, if installed. 

5. Clear parameter RAM. Make sure Caps Lock key 
iS up. 

6. Replace logic board. Move customer’s SIMMs to 
new logic board. 

Solutions 

1. Verify that keyswitch is set to 1. 

2. Replace disk with known-good floppy disk. 

3. Replace floppy drive cable. 

4. Replace floppy drive. 

5. Replace logic board. Move customer’s SIMMs to 
new logic board. 

6. Replace power supply. 

1. Verify that keyswitch is set to 1. 

2. Replace disk with known-good system disk. 

3. Clear parameter RAM. Make sure Caps Lock key 
iS up. 

4. Replace floppy drive cable. 

5. Replace floppy drive. 

6. Replace logic board. Move customer’s SIMMs to 


new logic board. 


Workgroup Server 95, 9150 


Does not eject disk 


Attempts to eject disk, 
but doesn’t 


Internal floppy drive runs 
continuously 


Drive does not recognize 
MS-DOS disks 


Hard Drive Problems 


Single internal hard drive 
doesn’t spin 


No internal hard drives 
operate 


Drive does not appear 
on the desktop 


Works with internal or 
external SCSI device, but 
does not work with both 


ee PS ee YS 
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Verify that keyswitch is set to 1. 

Switch off computer. Hold mouse button down 
while you switch computer on. 

Replace floppy drive. 

Replace floppy drive cable. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Push disk completely in. 

Reseat floppy drive bezel and drive so bezel 
slot aligns correctly with drive. 

Eject disk manually. 

Replace floppy drive. 


Replace disk with known-good system disk. 
Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


To read and write MS-DOS files, format all disks 
with MS-DOS drive first. 

Macintosh PC Exchange or Apple File Exchange 
must be used. 


Solutions 
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Replace hard drive data cable. 
Replace hard drive power cable. 
Replace hard drive. 


Verify there are no duplicate SCSI device addresses. 
Replace hard drive data cable. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify there are no duplicate SCSI device addresses. 
If drive is not initialized, use HD SC Setup to 
initialize. 


Verify that each SCSI device is set to a unique 
SCSI ID number. 

Verify that hard drive is terminated but optional 
CD-ROM drive is not terminated. 

Replace terminator on external hard drive. 
Replace SCSI select cable on external SCSI 
device. 
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Peripheral Problems 


Cursor does not move 


Cursor moves, but 
clicking the mouse button 
has no effect 


Double-click doesn’t open 
application, disk, or server 


No response to any key 
on the keyboard 


Known-good serial printer 
will not print 


Known-good printer on 
AppleTalk network will 
not print 
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Solutions 


a a eee 


No — 


Verify that keyswitch is set to 1. 

Check mouse connection. 

Inspect inside of mouse for buildup of dirt or other 
contaminants. Clean mouse if necessary. 

If mouse was connected to keyboard, connect it to 
a computer ADB port instead. If mouse works, 
replace keyboard. If mouse does not work in any 
ADB port on computer, replace mouse. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace mouse. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Remove duplicate system folders. 

Clear parameter RAM. Make sure Caps Lock key 
is up. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port on computer, replace mouse. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that keyswitch is not set to 1. 

Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


Verify that system software is version 7.0.1 or later. 
Make sure Chooser and control panel settings are 
correct. 

Replace printer interface cable. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that system software is version 7.0.1 or later. 
Make sure Chooser and control panel settings are 
correct. 

Verify AppleTalk connectors are known-good. 
Replace logic board. Move customer’s SIMMs to 
new logic board. 
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System Problems Solutions 


Does not power on; 1. 
screen is black, fan is not 2. 
running, and LED is not lit 3. 
4. 
5. 
6. 
7. 
Power supply clicks or 1. 
chirps 2. 
3. 
4. 
System shuts down Vs 
intermittently 
we 
3. 
4. 
5. 
System intermittently iF 
crashes or hangs 2. 
3. 
4. 
5. 
6 
¥. 


Verify that keyswitch is not set to 0. 

Check power cables. 

Plug monitor directly into wall socket and verify 
that monitor has power. 

Replace power cord. 

Verify keyboard is known-good. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace floppy drive cable. 

Replace floppy drive. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Make sure air vents on side and rear of computer 
are clear. Thermal protection circuitry may shut 
down system. After 35 to 40 minutes, system 
should be OK. 

Replace power cord. 

Check battery. (See Lithium Battery Verification 
in Chapter 2, General Information.) 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that system software is correct version. 
Verify that software is known-good. 

Verify that software is A/UX compatible. 

Clear parameter RAM. Make sure Caps Lock key 
iS up. 

Replace SIMMs. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 


Miscellaneous Problems Solutions 


No sound from speaker is 
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Verify that Volume control panel setting is 1 or 
above. 

Replace speaker. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Error Chords Solutions 


One-part error chord 1. Disconnect SCSI data cable from logic board and 
sounds during startup reboot system. If startup sequence is normal, 
sequence initialize hard drive. If error chord still sounds, 


replace hard drive. 

2. Disconnect floppy drive cable connector and 
reboot system. If startup sequence is normal, 
replace floppy drive. 

3. Replace logic board. Move customer’s SIMMs to 
new logic board. 


oak 


Two-part error chord Perform SIMM verification. 
sounds during startup 2. Replace logic board. Move customer’s SIMMs to 
sequence new logic board. 
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Symptom/Cure Chart — Workgroup Server 9150 


Video Problems Solutions 


Screen is black, audio and 
drive operate, fan is 
running, and LED is lit 


Adjust brightness on monitor. 

Replace video cable. 

Try using known-good RAM SIMMs. 

Replace video card (if present). 

Clear parameter RAM. Make sure Caps Lock key 

iS up. 

6. Replace SIMMs. 

7. Replace monitor. 

8. Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

9. Replace logic board. Move customer’s SIMMs to 
new logic board. 

10. Replace power supply. 


ae hy > 





Screen is black, audio and 1. Replace video cable. 
drive do not operate, 2. Replace video card (if present). 
but fan is running and 3. Replace SIMMs. 
LED is lit 4. Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 
5. Replace logic board. Move customer’s SIMMs to 
new logic board. 
6. Replace power supply. 
Partial or whole screen is 1. Replace video cable. 
bright and audio is 2. Replace video card (if present). 
present, but no video 3. Clear parameter RAM. Make sure Caps Lock key 
information is visible is up. 
4. Replace monitor. 
5. Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 
6. Replace logic board. Move customer’s SIMMs to 
new logic board. 
Floppy Drive Problems Solutions 


Internal floppy drive does 1. Replace disk with known-good floppy disk. 
not operate 2. Replace floppy drive cable. 
3. Replace floppy drive. 
4. Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 


5. Replace logic board. Move customer’s SIMMs to 
new logic board. 
6. Replace power supply. 
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During system startup 
disk ejects; display shows 
icon with blinking “X” 


Does not eject disk 


Attempts to eject disk, 
but doesn’t 


Internal floppy drive runs 
continuously 


Drive does not recognize 
MS-DOS disks 


CD-ROM Drive Problems 


CD-ROM drive does not 
accept compact disc 


Macintosh does not display 
CD-ROM drive icon 
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Replace disk with known-good system disk. 
Clear parameter RAM. Make sure Caps Lock key 
iS up. 

Replace floppy drive cable. 

Replace floppy drive. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Switch off computer. Hold mouse button down 
while you switch computer on. 

Replace floppy drive cable. 

Replace floppy drive. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Push disk completely in. 

Reseat floppy drive bezel and drive so bezel slot 
aligns correctly with drive. 

Eject disk manually. 

Replace floppy drive. 


Replace disk with known-good floppy disk. 
Replace floppy drive cable. 

Replace floppy drive. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


To read and write MS-DOS files, format all disks 
with MS-DOS drive first. 


Solutions 


Exchange disc. 
Replace CD-ROM drive mechanism. 


Verify that CD-ROM software is installed. 
Replace SCSI data cable. 
Replace CD-ROM drive mechanism. 
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Hard Drive Problems 


Single internal hard drive 
will not operate; drive 
doesn’t spin 


No internal SCSI hard 
drives operate 


Drive does not appear on 
the desktop 


Works with internal or 
external SCSI device, but 
does not work with both 


Peripheral Problems 


Cursor does not move 





Solutions 


Update driver software of hard drive using HD SC 
Setup. 

Reinstall system software. 

Replace hard drive power cable. 

Replace hard drive. 

Replace SCSI cable. 

Replace power supply. 


Verify there are no duplicate SCSI device addresses. 
Replace SCSI data cable. 

Replace power supply. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify there are no duplicate SCSI device addresses. 
If drive is not initialized, use HD SC Setup to 
initialize. 

Replace SCSI cable. 

Replace hard drive. 


Verify that each SCSI device is set to a unique 
SCSI ID number. 

Verify that hard drive is terminated but optional 
CD-ROM drive is not terminated. 

Replace terminator on external hard drive. 
Replace SCSI select cable on external SCSI 
device. 


Solutions 


7 Se fe 
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Inspect inside of mouse for buildup of dirt or other 
contaminants. Clean mouse if necessary. 
Reinstall the system software. 

Replace external SCSI cables. 

Verify that there is only one terminator on external 
devices. 

Check mouse connection. 

If mouse was connected to keyboard, connect it to 
a computer ADB port instead. If mouse works, 
replace keyboard. If mouse does not work in any 
ADB port on computer, replace mouse. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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Cursor moves, but 
clicking the mouse button 
has no effect 


Double-click doesn’t 
open application, disk, or 
server 


No response to any key 
on the keyboard 


Known-good serial printer 
does not work 


Known-good network 
printer does not print 
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Replace mouse. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer's SIMMs to 
new logic board. 


Remove duplicate system folders. 

Clear parameter RAM. Make sure Caps Lock key 
iS up. 

If mouse was connected to keyboard, connect 
mouse to computer ADB port instead. If mouse 
works, replace keyboard. If mouse does not work 
in any ADB port on computer, replace mouse. 
Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that system software is version 7.1.2 or later. 
Verify that Chooser is set correctly. 

Replace printer interface cable. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, 

and terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that system software is version 7.1.2 or later. 
Verify that Chooser is set correctly. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 
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System Problems Solutions 


Does not power on; 


screen is black, fan is not 2. 


running, and LED is not lit 


Power supply clicks or fe 
chirps 2. 


System shuts down 1. 


intermittently 


AWN 


System intermittently Ns 


crashes or hangs 
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Check power cables. 

Plug monitor directly into wall socket and verify 
that monitor has power. 

Reset logic board. (See “Reset Logic Board.”) 
Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace power cord. 

Replace power supply. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Replace power supply. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace floppy drive cable. 

Replace floppy drive. 


Make sure air vents on side and rear of computer 
are clear. Thermal protection circuitry may shut 
down system. After 35 to 40 minutes, system 
should be OK. 

Reset logic board. (See “Reset Logic Board.”) 
Replace power supply. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 


Verify that system software is version 7.1.2 or 
later. 

Verify SIMMs are noncomposite and installed in 
like pairs (same size and speed). 

Verify that software is known-good and Power 
Macintosh compatible. 

Verify that a terminator card or video card is 
installed in the PDS slot. 

Clear parameter RAM. Make sure Caps Lock key 
iS up. 

Replace SIMMs. 

Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

Replace logic board. Move customer’s SIMMs to 
new logic board. 

Replace power supply. 
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During startup, following 
message is displayed, 
“This startup disk will 

not work on this Macintosh 
model.” 


Power Supply Problems 


System does not power up 


Miscellaneous Problems 


No sound from speaker 


About This Macintosh 
reports more or less 
memory than is installed 


Error Chords 


One-part error chord 
sounds during startup 
sequence 
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1. Verify that startup disk is good. 

2. Attach LED cable to logic board. 

3. Replace LED cable. 

4. Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

5. Replace logic board. Move customer's SIMMs to 
new logic board. 

Solutions 

1. Reset logic board. (See “Reset Logic Board.”) 

2. Reseat ROM SIMM, RAM SIMM, cache SIMM, 
and terminator card. 

3. Replace power supply. 

4. Replace logic board. 

Solutions 

1. Verify that Volume control panel setting is 1 or 
above. 

2. Replace speaker. 

3. Reseat ROM SIMM, RAM SIMM, cache SIMM, and 
terminator card. 

4. Replace logic board. Move customer's SIMMs to 
new logic board. 

1. Check to see if virtual memory is turned on (which 
will cause the system to report more memory). 

2. Verify that RAM SIMMs are installed in matching 
pairs (Same size and speed). 

3. Replace RAM SIMMs. 

Solutions 

1. Disconnect SCSI data cable from logic board and 
reboot system. If startup sequence is normal, 
initialize hard drive. If error chord still sounds, 
replace hard drive. 

2. Disconnect floppy drive cable connector and 
reboot system. If startup sequence is normal, 
replace floppy drive. 

3. Reseat ROM SIMM, RAM SIMM, cache SIMM, 
and terminator card. 

4. Replace logic board. Move customer’s SIMMs to 


new logic board. 
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Reset Logic Board — Workgroup Server 9150 


Whenever you have a unit that fails to power up, you should follow this 
procedure to reset the logic board BEFORE replacing any modules. If this 
procedure resolves the problem, claim an adjustment on an SRO. If not, 
replace the defective component and DO NOT claim an adjustment. 


This procedure resets PRAM. Be sure to check the computer’s time, date, and 
other system parameter settings after you perform the procedure. 


1. Unplug the computer and remove the top cover. 





A Warning If handled or discarded improperly, the lithium battery in the 
computer could explode. Review “Battery and AC Adapter 
Verification” in Chapter 2, General Information. 





2. Unplug the power supply from the logic board. 

3. Using a small flat-blade screwdriver, pry open the latch at the end of the 
battery holder and lift off the cover. 

4. Grasp the battery and remove it from the holder. 

5. Press the computer’s power-on button. Verify that the power supply 
cable is disconnected from the logic board. Wait 5-10 minutes and replace 
the battery (make sure the battery faces the correct direction). 

6. | Reassemble the computer. 
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Upgrades 








CD-ROM Drive Upgrade 


if 
Zs 
De 


4. 


z 


Remove the cover, drive shelf, floppy drive, and speaker bezel. 

Remove any SCSI device installed beneath the floppy drive. 

Remove the blank bezel. Install the slotted CD-ROM drive bezel. Reinstall 
the speaker bezel. 

Connect the audio and CD-ROM drive power cables to the CD-ROM 
drive. 

Install the CD-ROM drive on the drive shelf in the front position. 

Set the SCSI ID number on the CD-ROM drive. Make sure the ID number 
is unique from any other internal SCSI device. Apple recommends SCSI 
ID number 5. 

Reinstall the floppy drive on the CD-ROM drive carrier. Reinstall the drive 
shelf and drives into the computer. 

Connect the audio cable to the logic board. Reconnect the SCSI data 
cable to all SCSI devices. 

Reconnect the SCSI power cables to the power supply. 


Quadra 900/950 to WS 95 Upgrade 


The Workgroup Server 95 upgrade kit upgrades a Macintosh Quadra 900 or 
950 to a Workgroup Server 95. The upgrade kit includes a processor-direct slot 
(PDS) card and a CD with A/UX 3.01 and Retrospect backup software. 


Ve pee Pe 
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Remove the cover. 

Remove the plastic cover plate behind the processor-direct slot. 
Disconnect the SCSI data cable from the logic board. 

Install the Workgroup Server 95 PDS card in the PDS slot. 

Connect the SCSI data cable to the 50-pin connector at the top of the 
Workgroup Server 95 PDS card. 

Install the A/UX 3.01 and Retrospect software. 
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WS 95 Memory Cache Upgrade 


The Workgroup Server cache card upgrade increases the amount of RAM 
cache from 128K to 256K or 512K. 


1. Remove the cover, and WS 95 PDS card (Figure 2). 
2. — Install the SIMMs as indicated in the table below. 


Upgrade to Install 


128 K SRAM SIMM 
TAG SIMM 


128 K SRAM SIMM 
256 K SRAM SIMM 
TAG SIMM 























256K SRAM SIMM a En ee] L_is 














Figure 2 WS 95 Cache Card 
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WS 95 Tape Drive Upgrade 


The DDS-DC drive upgrade kit adds a digital data storage-data compression 
drive to a Workgroup Server 95 or to a Macintosh Quadra 900 or Quadra 950 
with the Workgroup Server PDS card. 


Remove the cover, drive shelf, floppy drive, and speaker bezel. 

Remove any SCSI device installed beneath the floppy drive. 

Install the DDS-DC drive on the drive shelf in the front position. 

Set the SCSI ID number on the DDS-DC drive. Make sure the ID number 

is unique from any other internal SCSI device. Apple recommends SCSI 

ID number 5. 

5. Attach the floppy drive on the carrier to the DDS-DC drive. Reinstall the 
drive shelf and drives into the computer. 

6. Squeeze the two plastic latches on the inside of the blank bezel. Remove 
the blank bezel from the front of the computer. 

7. — Install the DDS-DC drive bezel. Replace the speaker bezel and cover. 


pe Se i 
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WS 95 Five-Drive Upgrade 


In addition to the hard drive and their related hardware, you will need the 
following parts, which are illustrated in Figure 3, to upgrade the WS 95 so that 
it can hold up to five 3.5” hard drives: | 


e The five-drive bracket kit 

e —_ Five SCSI ID select switches (part number depends on the drive type) 

e The five-drive SCSI cable with terminator 

e Two hard drive power cables with two drive connectors each 

e One hard drive power cable with one drive connector (already in existing 
unit) 


Refer to Hard Drive Upgrade in this chapter for installation procedures. 


5-Drive SCSI 
Data Cable 





5-Drive Carrier 





To PDS Slot 


eet —— Sscsl 
Power 
ee i Cable(s) 


SCSI ID Cables 


Figure 3 WS 95 Five-Drive Upgrade Parts 
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WS 95 and WS 9150 Hard Drive Upgrade 

The hard drive bracket holds up to five hard drives. This procedure explains 
how to install hard drives in the 5-drive bracket and how to connect the SCSI 
cable. 


1. 


Remove the cover and two screws that secure the 5-drive bracket to the 
drive shelf assembly (Figure 4a-1). 


Remove the two screws that secure the top of the 5-drive carrier to the 
bottom piece. Remove the drive bracket top (Figure 4a-2). 


There are five openings in the bottom panel of the drive bracket for the 
SCSI ID switches. The openings are labeled A-E. To install the SCSI ID 
switch for the first drive, feed the connector end of the SCSI ID cable 
through the opening labeled A on the drive bracket. Push in the SCSI ID 
switch until it clicks into place. Repeat this procedure to install the 
remaining SCSI ID switches (Figure 4a-3). 


Connect the free end of the first SCSI ID switch cable to the first hard 
drive, which you will be installing in drive slot A (Figure 4a-4). 


Set the SCSI ID numbers. Make sure no two peripherals, including the 
DAT player, use the same SCSI ID number. Also, do not set any of the 
SCSI ID switches to 7. The hard drives must be installed in the five-drive 
bracket in the order shown. If you install fewer than five drives, you must 
still install the drives in the order shown (Figure 4a-5). 


Remove the terminating resistors from the drives (Figure 4a-6). 
Install the first hard drive in slot A (the lower-right slot) of the drive 
bracket. Insert the four screws that secure the hard drive to the drive 


bracket. Tighten the screws. Follow this procedure to install up to four 
additional hard drives in the order shown (Figure 4-7). 
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10. 


Li. 


la. 


ie; 


14. 


Once you have installed all the hard drives, replace the top of the drive 
bracket. Replace the two screws that secure the top of the drive bracket 
to the bottom of the drive bracket (Figure 4b-8). 


Attach the hard drive power cables (Figure 4b-9). 


The SCSI data cable connects up to five hard drives and one DAT player. 
Figure 4b-10 indicates which connectors attach to which peripherals. 
Connect the DAT player first. If fewer than six peripherals are present, 
leave the connectors for the missing peripherals disconnected. Pull 
through the cable that connects the floppy drive (if present) to the PDS 
card so that the cable will not obstruct the insertion of the drive bracket. 


Attach the drive E connector on the 5-drive SCSI cable to the hard drive 
in slot E. Fold over the cable and attach the drive B connector to the 
drive in slot B (Figure 4b-11). 


Attach the drive D connector on the 5-drive SCSI cable to the hard drive 
in slot D. Fold over the cable and attach the drive A connector to the 
drive in slot A (Figure 4b-11). 


Fold over the cable and attach the drive C connector to the drive in slot C 
(Figure 4b-11). 


Attach the end of the 5-drive SCSI cable to the hard drive connector on 


the logic board on the WGS 9150 or to the PDS card on the AWS 95 
(Figure 4b-12). 
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Figure 4b Hard Drive Upgrade 
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Logic Board Diagrams 
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Illustrated Parts List — Powerbook 145B, 165, 165c, 180c 
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This is a generic representation of a product family. Configurations may vary. 


Figure 1 Exploded View 


252 PowerBook 145B, 165, 165c, 180c 





Battery Assembly 





Batiery NiGad, 2.9 °F OUP sscsinccncnnionansveweanntenasipecsatiaunvomscneae 661-0013 
Case, Battery (replaced by 076-1539) ........... eee eeeeeeeeeeeeeeeees 076-0590 
Case, Beamer, WiC AG sas ics cvesccnoecoe consvesiaansetecdectontamdaemnane 076-1539 
OWE POAC og cc csiedienivesscesecnsneiateaccne ssAacnaceatmaeasnaceeennteneaaen tines 699-0517 
POWEl AGADION, 17 WV suicsesceveceecetisens detec ast tic coreaaarcateewanemnenrenanns 922-0043 
Power Adapter, 17 W,, AUStraie es isc ccccansincvaes san enanmn unions vexwor ane X922-0043 
Power Adapter, 17 W, BULODGGNY siccseas cxcseusinieianseccnanumeaiadtwnne 2922-0043 
Power Adapter, 17 W, United Kingdom.................:eeeeeeeeeeeees B922-0043 
POWET ACEH, FUSE FANT aise woven is veo ea statin vers mtx oealva aed an eg X922-0376 
POWE! FEGDtGT, EPO ON soins tas sas srrticbaceannccns nen eat ternenigamiriagiad: 2922-0376 
Pawer Aaapter, Ss sO is ws saiinis tes evenraen iow on veomnd tare aneseeneas 922-0376 
Power Adapter, United Kin QQOr i sins iwscisinssnevawsae con enuesenns consinnees B922-0376 
Case Assembly 
BAery DOO? sce cn aker ts oe eateeenraniarenmdwe Kanna ead 815-1240 
Brightness Actuator (145B/165/1 G56) «esses cences inside von san ceatien ss 815-1248 
Brightness Actuator, LONG (1 BOG) crisis eicsnis-cc savciecnavsevencces teeswene es 815-1305 
Case, Bottom with Labels (165, 165c, 180C).............. eee 076-0872 
Case, Bottom With Label ((45B) wsasesiissecsessasccasascnecosvencescnossesns 076-0684 
CASE LOR CA OE) vssivsiccesietannicsresmmoxcin crema enone 630-5017 
MESS TO Fa esses aricensnces cneenestransie cea vecrenionemadaneaitaaeaeatecnancaecemees 922-0048 
GaSe TBD (1BSC WE OC) icc scctrrsacninnemennaeienmsamranetiacacvnenmineduenpon amma 922-0717 
Gontrast Actuator (14 5B/'1 65/1 656) ssscccsnsncinntnassivenaimare sen vee vamnsi 815-1247 
BISCVATION FOGG, LETT seiccicnnocwnnnmssiecvsrrincencsne inact aorpndn cotoneonennsipaexaunsiienane 815-1278 
BT HO, FAG i oiepeormcceeaccasenonnmahaaineunienineniennsiamaieaabacuroreadaen 815-1237 
FTG RU OGL Se UNINC) ceecieennateeiserienninetteaicetieematontiemttanennichaddssiehaidcintoaes 805-0400 
EIEVSHON PRE. VSI viscecnesanccomssineonsnossnnieanionxnsensnaienrsatbexinnios 815-1266 
ET OI a cccricn cescoecatease atin em tune ccn whesecdemactien ni vananisedd id esas tents 815-1233 
Pls RUDDY ESA ia cicsnrctnrcxaitratinnaintecteies wenntnesuioun saws nse aaendads 875-0112 
Fa a a ca cache celecrte aera ahaa enc ein eld iat 815-1236 
Pe oe araciract ieee ica eatin peace este leiab toed mean lmatdeciao tanh coated eatraathade 076-0556 
Clutch Assembly 
ER IN a i aco aie deterrence semen ebmenpeeenese 815-1230 
NC UI Ba ed tates eh inns aan eawatip ae aipeentarenn aamremesanaan ane 922-0029 
CAUICH, RIQNE ASSOMDIY cmesaesescaccacceneerectansve: al dortencccemnaramreeenae 699-0497 
li ER hs Set earies ev certian cern en ace edna ncaa 699-0498 
Panel Uh Cael casi aprecminecmatrentanee neces aeies 815-1231 
Converter, Inverter, and Interconnect Boards 
GONVeMer, Is S 11 OC) mwekassnsnsncantieeiannaaieswaieh hy yun eauaeaiiianeans 922-0375 
Cormmerter, (OG DG (TSO) sc, snc scs sea sss ena srt nit Sag dan ae ae dies 922-0379 
INEKEONNECL BORK (IAD) iceisassssnanssendadnnt caentiuntaniannaertaiaaraen sen: 661-0724 
Intereonneet Board (4.G5) vies ssessawesncanncctas easerseece waver armacea sews 661-0750 
UGIGONNECT BONG (1 CSG) sinc cacwtsicicn sas ietaronney date mynrnexdmass 661-0764 
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INtErGORMeCl BOaId (1BOG) ices fn ecee secctntnscceesmconsamexennce enemies 661-0685 


Inverter (145B) (Use with 661-1020 display)................::eee 922-0911 
Inverter, FSTN, Blue, Rev. C (145B/165)................cccsssseeeeeeees 922-0025 
inverter Shield (145B/165) (PKG. Of 5) crcccoscven a seneencmmsxauave see sen 076-0588 
Display Assembly 
Bezel, Disitey Crue (1G 5) cecncctecsascesn wanene cag atteomddaneaenemnienian 922-1108 
Bezel, Display Siu (W656) maces nts serrntoncn acne 922-0377 
Bezel, Display SMMOUG C1 BOC) wisi tas sadrenanesecwsanansod sem mararaeadeinns 922-0414 
DISPlay RSZel TABS ) vce saviesnasnasiin ats yen uauteeckiatein caeeereduanoms mee acacoamnd 922-0487 
Display, Active Matrix, Int] Onlly (1806) as siccteis oniocc aneser see sau sein wwe 661-0711 
Display, Flat Panel (145B) (requires inverter 922-0911)......... 661-1020 
SEO Fics) I, STOR CGD esti ice set oe Se ces is eae ew Sia Source any ae 661-0752 
Display, FOTN, Rev. GC CASE VGS) ace ve vac cezcaresrmerces seg suesserdes 661-0745 
STII CGS CY cect cssvemtias san nar nacaieadh sarcataes dia tay Sane ieeemecocoeaee 922-0449 
HOUSING DISblay (TASB/ 165 )avccwssesncsctades nent som sntaad oan sesgarcs saeco. 922-0044 
FIGUSING DISHIEY (1G SG) cceeigcncecnensscsrcencceerewanniwarcereckcadesranasinaa: 922-0381 
FROUSIIG CGIAR CBO aii iscsi ciclo rcsinataahaosibe sian sawmnamenpetneeenigncinncik 922-0415 
Insulator Inverter DC to AC (Pkg. of 5) (180C) .............. eee 922-0422 
Vere, BU OAC (GSC) sesanciinannaiisaniooapctnintreatnpermabesientenenens 922-0374 
Invene, DG TO AG UT SUC | c<mnanseccneneromaiaeien Graal mean eeneciuareiaien 922-0378 
Inverter Shield (Pkg. of 5) (1656/1806) ais isccscs scnsnisaneansmnemnvensads 076-0588 
Inverter Shield (PKg: Of 5) (1806): ccsssnacnnacccmsssausnsentamcnerdeacss 922-0418 
Kit, Bulb, Rev. A Display, (145B) (for 661-0706)................0 076-0681 
Kit, Bulb, Rev. C Display, (165) (for 661-0745) .............. cee 076-0682 
Kit, PowerBook FSTN Display Replacement ................:::000008 661-8745 
shield, Display EM] (145/165). wicsnsxnsswissecsansnnsaxsinesesniae vor vionnaes 805-0138 
shieid, Display EMI (1458/7165) x. cccnncevncnnceoonsevesee sais cem sede snsneies 922-0543 
Stiield, Display EMI (USOC) se isnxarsniveerseanen sxe van xaveednesnnes ton soveaneent 922-0417 
Display Cables 
Cable, Converter to Inverter (165C)...............ccccssssseeeeeceseeeeeeeees 922-0566 
Cable, Converter to Inverter (180C)..............cccccssseeceeseeeeeeeeeeees 922-0412 
Reis hae eerie este gt eek er re ee eee 922-0373 
Able DIS BIA BOC) sradevsacrcnnass actu eastenachiniohacnegtaammammatenpne 922-0380 
Cable, Flex Assembly, FSTN Display (145B/165)................... 922-0820 
Cable, FSTN Flex, Rev. A/C (replaced by (922-0820)............ 936-0108 
ale, WIWEMECT CTA UGS) ses tie tear seen ceecatia acrcinle vast nck eanldereaeixehdidaains 936-0106 
Stim, Display Cable (PKG. Of Sy (14S) sisseetseswrinevaredonticdiny ccs 076-8545 
Drive Assembly 
1.44 MB Floppy Disk Drive, 19 mm-high..................::ceeceeeeeeees 661-1651 
Cable, Flex, Hard Drive (165/165c/1800) .............ccccssssssseeeeeees 922-0027 
Cable Flex, Hard Drive (14588) noo. ssccscsis ace sx sdxsnnsseusaveun sanean cess 630-0534 
Cable, Flex 19 mm-high Floppy Drive................ccccssessssseeeeeeees 821-0655 
HDA, 20 MB, 2.5 SCSI (14GB) a. scassccsee zccennecgareac tes aad aawene omtaleas 661-1622 


PowerBook 145B, 165, 165c, 180c 





HDA, 40 MB, 2.5° SUSI (TASB) 165) seccscrenncascnnsnicencennienionisminan sins 661-1630 





HDA, 80 MB, 2.5° SCSI (1165/16561 B06). cscsaiconswnvsionsanzweanancnd sen 661-0796 
HDA, 80 MB, 2.5", SCSI (TASB) ccna stencossassersinssnaniasmatsneaw ned ant 661-1643 
HDA, 120 MB, 2.5" SOS) (1 G06) cs nscinser int sniarnsucorinoniniimnmwietmanin wate enim 661-0772 
HDA, 160 MB, 2.5° SCS) (1658/1656) 1 SOG) as csinednninixenservneiornaney 661-0060 
FACEGYEE,. 17 POU DUIS ctorcsursihainorepcescocsigiey vigenis aus wad adn own dpmonebarameaneant 922-0009 
Retainer, 17 mm Drive (replaced by 922-0009) ................. 805-0412 
Retainer, 17 mm Drive (180c) (replaced by 922-0009)........... 805-0412 
FRETAIISR TS TUE DTG vce sce nscs ctv ame ern commis acer vnsiows soem este view patnme'san one 922-0006 
Retainer, 19 mm Drive (replaced by 922-0006) ..............::::00 805-0414 
Retainer, 19 mm Drive (180c) (replaced by 922-0006)........... 805-0414 
Expansion Boards 
Modem Board, 2400 Baud, International.............cceeeeeeeeee es 661-1620 
Modem, Express, 14.4 Baud, Domestic (165)...............::eee 661-0786 
Modem, Express, 14.4K Baud, Int'l. Only................ccceeeeeeeeeeees 661-8013 
Modem, Internal Fax/Data, 2400 Baud, Domestic, PB............ 661-1621 
ACHING ONE te-sannuisi etic tnd woliva ita takate eta ieae tenireeene acuer ian 815-0578 
PSRAM, Expansion Card, 2 MB (145B)..............:ccccceeeeeeeeeeeeee 661-0715 
PSRAM, Exp. Card, 4 MB, 100 ns (replaced by 661-0790) ....661-0714 
PSRAM, Expansion Card, 4 MB, 85 NnS.............:cccccccesseeeeeeeeees 661-0790 
Screws, MOGEM (1458/1865) icsissascessenaeissvaianssstssexecsmranrcemsewsee 076-0575 
Keyboard 
PF TS re price sere grr teeeinmieccectinaceccen nese icacea rence emia 076-0450 
Key OOaIG, BIG isiscccicnsecccenemeantecaraninentmninmamumi it iminmeinenncneanxets B661-0712 
FEO, FGPG as nsseccstmsona susie srcatrnmestieancnl cna ian nn apetimns oie ii ais F661-0712 
KeVDOANC, Frrich) GaIAC lait iecicrtmsnwnsenctinnesnendannaiesdadtanamninmeisanniae C661-0712 
Pe ITI: sccenrcesierssacor eoreitenditectncinerenicniniimeneanancamansiiecnsnenle D661-0712 
FGI AA asesicirrenvnsscscmesctbintnsepictontasnennty einige iki ncicasbiiade D661-1680 
REVOOSIG, INVEMMANOINAD scincssusensecmmmcconsnensanianiensseatadcieaieanteuaten 2661-0712 
Wy REC NEURAL css races eit in acs st ating ae alee T661-0712 
PREYS, ll CU GS Carrara nsec cia cna tend ia ates ahh aeons J661-0712 
Py CEs ENT acssecsteninasintisbasecinttasrecer st else wc ea ie cine wcll E661-0712 
FEVDOGNCL, SOONG ii. cine nivseiitencneiies nemase ap hanraanaureidehvats apoaetaenet $661-0712 
eR eR Baked xa sy fac lecstc mentee lorena catered anacen ercaanteceti at 661-0712 
Motherboard/Daughterboard 
COUSIN Gale | 16961 S00) occas eeemanns 661-0755 
Gasket, Sound, Motherboard (Pkg. of 10) (145B)................. 922-0014 
Insulator, Motherboard (VADB) iis inc iirsenine nnunicerserrmenciaiasnce wieieas 725-0009 
Insulator, Motherboard (Pkg. of 10) (165/165c/180c) ............. 922-0045 
Kit, Heatsinks, Daughterboard (165/165c/180c) ................8 076-0069 
Logic Board, Daughterb0ard (TASB) isacisissussin asec amnnies eux evinseic vues» 661-1715 
Logic Board, DaughterbOard (1 G5) wisi snacensncriviacsiciaasacendwsmarenenets 661-1016 
Logic Board, Daughterboard (165C/180C) ...............::eeeeeeeeeeeeee 661-0751 
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Logic Board, Daughterboard (180C)..............:ccccceeeeeeeeeeeeeeeeeees 661-0684 


Logic Board, Motherboard (145B) sic cccsce-naesensecnnnnncsaeneereresewend 661-0708 
Logic Board, Motherboard (165) .............:ccccssseceeeeeeeeeeeeeeeeeeeees 661-0746 
Logic Board, Motherboard (1656, 1806) .. cc... <ncececseeseceue se. ce sane 661-0765 
Sound Jack Gover (165/1 G56) 1806) as niscscc o2ncarinninne ves rentencceoerenas 922-0046 
Sound Jack Insulator, Motherboard (165, 165c, 180c) ........... 922-0591 
Spacer, Motherboard (Pkg. of 10) (145B) ........eeeeeeeeeees 922-0023 
THerMISter ASSY, FICK CICUIN siicsccrieriensaesiaxserwaveneumsconnseiie snes app 630-5241 
Trackball Assembly 
ete A Tiere heel bates pean cele ete ec ee earn ent cee rey 949-0362 
Bea Es TE AN rcv spa ti wir ecw sens ae Sensor cess Sacer oe ee te 949-0363 
TRCN DIE RSS OMG sevesannivncdntinssacecpenctesnaienrakevexibunietetnmtinadeeend 661-0730 
Miscellaneous 
FRG ASE OI Fal 1 Ey verve tesvnnranvinenangormetin dnciveswiseueriatnnp manip eine: 601-0322 
ES UP RECA Le NaN) 0" arena tees igen tamearen hae He uieniteant mae eet geae ceeniricc at: 949-0370 
Cable, HDERS0;, SOSt AG aD ei risssic nen camnnsedoitniesicis sts cn wsw ines dew etnaiealen 590-0718 
able, HOrSQ) SCS) SY SIOI ocr tn ss cntcominecundivisencias wands taecen. 590-0717 
EXtGiiian DAUOly Gra! scm iavesivsntiasi bv ochadkemnmaunuccvasetnisabinrwendalages 076-0567 
Insulator, Heatsink, Floppy Drive (Pkg. of 10)................ceee 922-0518 
PPRCL CEES NEE ETA roses sir nation ncracescnarusicnesien das onstwaik anleaterseas te erect 922-0201 
Microphone, Cable Assy, w/ clip granite .................ccccceeeeeeeeees 699-5098 
Modem, Internal, Send/Rec Fax, 2400, US, PB........... ee. 661-0873 
Power Adapter (replaced by 922-0376) ..............:ccssseeeeeeeeeeeees 699-0517 
TOM ME ect ates sar inp ceases os cael ceca asec haseeecon haute 076-0556 
SGP SGN 1 TOG) ewiie cee secctnan pat aeesen Maca aauiaassiiiasgerear del alamerigesees 076-0556 
PGs PRG, Lae cue) wirntoenvvaerstcrsrokadeniigvancern eae iomna dante 602-0307 
Svc. Pkg., HDA 3.5”, 1” High Drives w/o Carriers .................. 602-0308 
Tool, Flese INGE DIVE S571 si case saison cae sinse eer cies xa mice ceoaawamw adie oxen! 077-0678 
TOO), TARE AG AN, LOONG BO aC i cecertontcernasanatiodaniiemigaareus wae 077-0364 
POL, FON Dal TO asiaiccsticrcdacten car etetnvoriand nasa iah sede cece igen emer neukaae 077-0676 
TOO! TOME ROTIVER, (S vicaceerentcaevavavsvesiiencnravackiunwvemouesaemntsevaanason 077-0677 
CAC FRE, GIES OA casiscssssenictecci by ste sibistonian tors de siriieh eonraneaicaies 652-0040 
Upgrade Kit, 40 MB HDA w/2 MB PSRAM................:::esseeeeeees 652-0041 
Upgrade Kit, 80 MB HDA w/2 MB PSRAM...............0:cccceeeeeeees 652-0081 
IPO aCS Kit, SO MB ADA ss ivsnsacnarnasansvnayaacnnceansenwniusiow rani iteene sad 652-0080 
Video Cable, External (165c, 180C)...................cccssseseeeeeeeeeeeees 922-0831 


PowerBook 145B, 165, 165c, 180c 


Specifications — PowerBook 145B, 165, 165c, 180c 


Processor PowerBook (145B): Motorola 68030 microprocessor; 25 MHz 
PowerBook (165, 165c, 180c): Motorola 68030 microprocessor; 
33 MHz 
Coprocessor (165c/180c): Motorola 68882 floating point 
Addressing: 32-bit internal registers, address bus and data bus 





RAM (145B): 4 MB expandable to 8 MB (by installing 4 MB 
expansion card) 

RAM (165, 165c, 180c): 4 MB expandable to 14 MB (using third- 
party expansion cards) 

ROM: 1 MB (165, 165c, 180c); 1 MB expandable to 4 (145B) 

PRAM: 256 bytes of parameter memory 

VRAM: 256K of static video display memory (145B); 128K of static 
video display memory (165); 512K of video RAM supports 
internal display and external monitor (165c, 180c) 

Clock/Calendar: Custom chip with long-life lithium battery 


Disk Storage Floppy Drive: Internal 19 mm high, 1.4 MB Apple SuperDrive 
Hard Drive: 2.5 in. (many capacities) 


I/O Interfaces Floppy Drive: DB-19 serial port for connection external floppy 
drives (145B, 165) 

SCSI: HDI-30 SCSI port with 1.5 MB.sec. transfer rate; supports 
up to five external SCSI port devices; does not provide 
termination power; connection to another computer requires 
HDI-30 SCSI system cable 

ADB: ADB port (max. of three ADB devices); 200 mA max. current 
draw for all ADB devices 

Serial: Two RS-422 serial ports; mini DIN-8 connectors 

Sound: Monoaural sound-in port; stereo sound-out jack for 
headphone or external audio amplifier 

Video: Video-out port (165, 165c, 180c); 8-bit, 256 color video 
output; supports Macintosh monitors up to 16-in. color and 
VGA monitors (165) or most Macintosh monitors, VGA, and 
SVGA monitors (165c, 180c); micro DB-15 connector © 





I/O Devices Keyboard: Built-in standard Apple keyboard; 63 keys domestic; 64 
keys ISO; two-level tilt adjustment 
Trackball: 30 mm diameter, dual button; ADB interface 
| Microphone: Electret, omnidirectional; output voltage of 4 mV, 
peak-to-peak 
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Sound and 
Video 





Video Display (145B, 165): 10-in diagonal screen; flat-panel, film- 
compensated supertwist nematic (FSTN) liquid crystal display; 
CCFL on-demand backlight; 640 lines x 400 pixels (145B); 16 
shades of grey (145B, 165) 

Video Display (165c): 9-in diagonal screen; flat-panel, color, FSTN 
liquid crystal display; CCFL on-demand backlight; 640 lines by 
400 pixels; 8 bit; 256 colors (165c) 

Video Display (180c): 8.4-in diagonal screen; flat-panel, color, 
active-matrix, liquid crystal display; CCFL on-demand 
backlight; 640 by 480 pixels; 8 bit; 256 colors 

Sound Generator: Apple sound chip provides 4-voice, 8-bit sound; 
8-bit sound input, sampled at 11 or 22 kHz 





Electrical 


Main Battery: NiCad 2.5 A/hr; provides 2-3 hours of usage before 
recharging; recharge time 3 hours; 500 power cycles of 
capacity (145B, 165); provides 1.5-2 hours of usage before 
recharging (165c/180c) 

PRAM battery: 3 V lithium 

Power Adapter: 110-240 VAC line voltage; 24 W; 50-60 Hz; US, 
Japanese, United Kingdom, Australian, and European versions 





Physical 


Height: 2.25 in (145B, 165) 
2.29 in. (165) 
2.34 in. (180c) 
Width: 11.25 In. 
Depth: 9.3 in. 
Weight (with battery): 
6.8 lb. (145B, 165) 
7.0 Ib. (165c) 
7.1 Ib. (180c) 
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Fax/Data Modem: Internal 2400-baud modem with fax send at 
9600 baud (includes fax send software); 300/1200/2400 bps 
transmission rates; error correction and data compression: 
MNP 4, 5 and V.42, V.42bis 

Express Modem: Internal 14,400-baud modem with fax send/ 
receive at 9600 baud; 300-14,400 bps data transmission rates; 
2400/4800/7200/9600 bps transmission rates; full duplex 
operation; asynchronous or framed modes; error correction; 
V.42 compliance (MNP 2-4); data compression: V.42bis (4 to 1 
compression) and MNP-5 (2-to-1 compression); requires 300K 
of system RAM 

SCSI Adapter: Enables connection between PowerBook computer 
and desktop Macintosh (PowerBook appears as a hard drive 
on the desktop) 





PowerBook 145B, 165, 165c, 180c 


PowerBook Basics — PowerBook 145B, 165, 165c, 180c 


The PowerBook family includes four displays—an active matrix and three FSTN 
displays. Each of these displays requires a compatible inverter and display 
cable; the inverters, display cables and displays are not interchangeable. 
Before ordering a replacement display, display cable, or inverter, refer to the 
display matrix below. 


PowerBook 
Displays 145B 165 








FSTN monochrome, 661-0745 661-0745 
backlit, passive- and 

matrix, liquid crystal 661-1020 

display 








FSTN color, backlit, 661-0752 
passive-matrix, liquid 
crystal display 











Active-matrix color, 661-0686 
backlit, liquid crystal 
display 





eee | ae 
Inverter For display 922-0025 922-0374 922-0378 











661-0745, 
use inverter 
922-0911; 
for display 
661-1020, 
use inverter 
922-0025 








Converter 922-0375 922-0379 








Display Cable 922-0820 922-0820 922-0373 922-0380 











Inverter Cable 936-0106 936-0106 
Converter-to-Inverter 922-0566 922-0412 
Cable 
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Symptom/Cure — PowerBook 145B, 165, 165c, 180c 


Startup Problems Solutions 
RAM failure occurs (eight- 1. Startup from Disk Tools disk and do a clean install 
tone error chord of system software. 
sequence sounds after 2. Reseat RAM expansion card and check 
startup chord) connection. 
3. Replace RAM expansion card. 
4. Replace daughterboard. 


5. Replace motherboard. 


_— 


Computer powers on but Reseat daughterboard. 
has no startup chime and 2. Replace daughterboard. 
displays a grey screen or 

image of last open 

window without booting 


Hardware failure occurs 1. Restart computer with Disk Tools disk. 
(four-tone error chord 2. Disconnect hard drive data cable and restart 
sequence sounds after computer. If startup sequence is normal, 
startup chord) reconnect cable and retest. 


3. Replace hard drive. 

4. Disconnect floppy drive cable and restart 
computer. If startup sequence is normal, 
reconnect cable and retest. 

5. Replace floppy drive. 

6. Replace motherboard. 


Power Problems Solutions 


Screen is dark; computer 1. Reset power manager. 
doesn’t respond 


Screen is blank; computer 
doesn’t respond 


1. Restart computer. 

2. Reset the power manager. 

3. Try known-good, charged main battery. 

4. Check all interconnect board, daughterboard, and 
motherboard connections. 

5. Replace keyboard. 

6. Replace interconnect board. 

7. Replace daughterboard. 

8. Replace motherboard. 


Check cables. 

Replace interconnect board. 
Replace daughterboard. 
Replace motherboard. 
Reset power manager. 


After you remove main 
battery, some control 
panel settings are 
different 


Vir oh> 
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Power adapter is plugged 
in, but battery DA does 
not indicate charger is 
connected 


Low-power warning 
appears 


Computer runs when 
plugged into wall outlet 
but not on battery power; 
battery voltage is within 
tolerance 


Computer powers on, 
then powers off within a 
few seconds 


Video Problems 


Row or partial row of 
pixels never comes on or 
is always on 


Thin white line is always 
on at middle of screen 
(145B/165/165c) 


Shadows or ghosting 
appears on display 
(145B/165/165c) 


eof oePy > 


—s 


This is normal for fully charged battery. 
Check power adapter connection. 

Reset power manager. 

Try known-good, charged main battery. 
Try known-good power adapter. 

Check battery thermistor cable connection. 
Replace motherboard. 


Recharge battery or attach power adapter. 
Verify that peripherals are low-power. 
Remove external devices or connect power 
adapter. 

Try known-good, charged main battery. 

Try known-good power adapter. 

Replace motherboard. 


Reset power manager. 

Check AC adapter for damage on tip. 

Reseat battery to make sure it is meeting with 
contacts on motherboard. 

Replace motherboard. 

Return computer to Apple. 


Plug in power adapter and restart. 
Try known good charged battery. 


Solutions 

1. Check cables. 

2. Replace display cable. 

3. Replace inverter board. 

4. Replace display (145B/165/165c). 
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For FSTN screens, a thin white line is normal. 


This is normal for passive matrix displays. 
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Display is very light or 1. Adjust screen contrast and brightness. 

totally white 2. Check display cable, converter board, inverter 
board, interconnect board, daughterboard, and 
motherboard connections. 

Replace converter board. 

Replace inverter board. 

Replace interconnect board. 

Replace display cable. 

Replace display (145B/165/165c). 

Replace daughterboard. 

Replace motherboard. 


| Ce oS oP oe 


No display, but computer 1. Press any key to wake computer from system 

appears to operate sleep. 

correctly 2. Adjust screen contrast and brightness. 

3. Check display cable, converter board, inverter 
board, interconnect board, daughterboard, and 
motherboard connections. 

4. Connect power adapter. 

5. Replace converter board. 

6. Replace inverter board. 

7. Replace interconnect board. 

8. Replace converter-to-inverter cable. 

9. Replace display cable. 

10. Replace display (145B/165/165c). 

11. Replace daughterboard. 

12. Replace motherboard. 


Rainbow colors visible 1. Suchcolors are normal for FSTN screens. 
from extreme viewing 
angles (145B/165/165c) 


Pixel is always white or 1. In general, the active matrix display will have some 

always black (180c) pixels out. If the number of irregularities on a 
display appears excessive, contact Apple for more 
information. 

Screen stopped working 1. If temperature is under 5 or over 40 degrees 

or dimmed but is fine now centigrade, this reaction is normal for FSTN 

(145B/165/165c) screens. 
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Backlight doesn’t operate 1. 


eT eo SS 


Verify that cables are not pinched or severed. 
Check display cable, inverter board, interconnect 
board, daughterboard, and motherboard 
connections. 

Replace converter board. 

Replace inverter board. 

Replace converter-to-inverter cable. 

Replace interconnect board. 

Replace display cable. 

Replace bulb. 

Replace display (145B/165/165c). 


10. Replace daughterboard. 
11. Replace motherboard. 


Try Known-good floppy disk. 

Try booting from Disk Tools disk. 
Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 

Replace daughterboard. 

Replace motherboard. 


Try kKnown-good system disk. 

Verify that trackball or mouse button is not stuck. 
Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace motherboard. 


Switch off system and hold mouse button down 
while you switch system on. 

Insert straightened paper clip into hole below drive. 
Check floppy drive cable connection. 

Replace floppy drive cable 

Replace floppy drive. 

Replace daughterboard. 

Replace motherboard. 


Try known-good floppy disk. 

Restart with Disk Tools disk. 

Restart with extensions off. 

Install inverter shield (if absent). 
Check floppy drive cable connection. 
Replace floppy drive cable. 


Floppy Drive Problems Solutions 
Audio and video present, F 
but internal floppy drive 2. 
does not operate 3. 
4. 
5. 
6. 
Ts 
Disk ejects while booting; 1. 
display shows Mac icon 2. 
with blinking X 3 
4. 
5. 
6. 
Disk does not eject Ne 
2. 
oe 
4. 
5. 
6. 
7. 
Disk initialization fails Te 
2. 
Bs 
4. 
a, 
6. 
ts 
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Replace floppy drive. 


263 








Read/write/copy error 


Hard Drive Problems 


Internal hard drive does 
not operate 


Peripheral Problems 


After you connect external 
SCSI device, computer 
does not boot 


Cursor does not move 
when you are using 
trackball 
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ay Foy > 


Try Known-good floppy disk. 
Restart with extensions off. 
Install inverter shield if absent. 
Check floppy drive cable. 
Replace floppy drive cable. 
Replace floppy drive. 


Solutions 


ee Se 


Disconnect external SCSI devices. 

Check internal hard drive data cable connection. 
Use Disk First Aid to repair drive. 

Use HD SC Setup to reinitialize drive. 

Replace internal hard drive data cable. 

Replace internal hard drive. 

Replace motherboard. 


Solutions 


Switch on external SCSI device before starting 
computer. 

Check cable connections. 

Verify that standard Apple terminator terminates 
SCSI chain at beginning and end. 

Verify that SCSI select switch setting on external 
device is unique. 

Verify operation of internal hard drive. 

Try known-good external SCSI device. 

Try known good SCSI cables/terminators. 
Replace motherboard. 


Restart computer with extensions off. 

Clean trackball rollers and bearings. 

Boot from Disk Tools disk. 

Check cables. 

Check interconnect board, daughterboard, and 
motherboard connections. 

Try low-power mouse. If Cursor moves, replace 
trackball or keyboard. 

Replace interconnect board. 

Replace daughterboard. 

Replace motherboard. 


PowerBook 145B, 165, 165c, 180c 


Cursor intermittently does 


not move or moves 
erratically 


Cursor moves, but 
clicking trackball button 
has no effect 


Cursor does not move 
when you are using 
mouse 


No response to any key 
on keyboard 


Known-good direct- 
connect printer does not 
print 


Ne — 


ae aS SS 


ae YS 


Ny 


a> or 
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Restart computer. 

Clean ball and rollers of trackball. 

Check cables. 

If connected through external keyboard, connect 
directly to PowerBook. 

Replace trackball. 

Replace keyboard. 

Replace interconnect board. 

Replace motherboard. 


Restart computer. 

Check interconnect board, daughterboard, and 
motherboard connections. 

Replace trackball. 

Replace keyboard. 

Replace interconnect board. 

Replace daughterboard. 

Replace motherboard. 


Check mouse connection to ADB port. 
Restart computer. 

Clean mouse ball and inside mouse. 
Replace mouse. 

Replace motherboard. 


Reset power manager. 

Boot from Disk Tools disk. 

Check connections of keyboard to interconnect 
board to and interconnect board to daughterboard. 
Replace keyboard. 

Replace interconnect board. 

Replace daughterboard. 


Verify that System is 7.0 or later. 

Verify that Chooser and control panel settings are 
correct. 

Check cables. 

Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 
Replace printer interface cable. 

Try known-good printer. 

Replace daughterboard. 

Replace motherboard. 
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Known-good network 
printer does not print 


Device connected to 
external modem port 
doesn’t work 


I/O devices are 
unrecognized or garbage 
is transmitted or received 


Cursor moves too slowly 
after connecting mouse. 


Internal Modem 
Problems 


Internal modem options 
do not appear in CDEV 
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1. Verify that System is 7.0.1 or later. 

2. Verify that Chooser and control panel settings are 
correct and AppleTalk is active. 

3. Check cables. 

4. Reset PRAM by restarting computer and holding 

down the Command, Option, P, and R keys. 

Boot with extensions off and then try to print. 

Replace printer interface cable. 

Connect printer directly. If printer works, 

troubleshoot network. 

Replace daughterboard. 

Replace motherboard. 


tS? SI 


2 


Verify that External Modem is selected in CDEV. 
Verify that System is 7.0.1 or later. 

Check cables. 

Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 

5. Test device with known-good computer. 

6. Replace daughterboard. 

7. Replace motherboard. 


SS 


1. Verify that System is 7.0.1 or later. 

2. Check cables. 

3. Verify that SCSI device has standard Apple 
terminator. 

4. Verify that SCSI select switch setting on external 
device is unique. 

5. Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 

6. Boot with extensions off if /O device does not 
require extensions. 

7. Test device with known-good computer. 

Replace daughterboard. 

Replace motherboard. 


1. Restart and make sure mouse is plugged in before 
computer is turned on. 


Solutions 


Verify that System is 7.0.1 or later. 
Remove and reseat modem card. 
Reinstall modem software. 
Replace modem card. 

Replace motherboard. 


te wie 
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Modem does not respond 1. 


properly to AT command 
set instructions 


i all 


Strange mix of characters 1. 


appears on screen 


a. 
3. 
4. 
5. 
6. 
rg 
8. 
Modem interferes with Ts 
system sound 
2 
3. 
4. 
5. 
Modem does not respond 1. 
to incoming call 
2. 
3. 
4. 
5. 
6. 
Modem has no sound 
output 2. 
3. 
4. 
5. 
6. 
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Verify that baud rate and data format settings of 
communications application are compatible with 
internal modem and remote modem. 

Check phone cord connection and operation. 
Reinstall modem software. 

Verify that system software is 7.0.1 or later. 
Remove and reseat modem card. 

Replace modem card 


Verify that baud rate and data format settings of 
communication application are compatible with 
internal modem and remote modem. 

Check phone cord connection and operation. 
Remove and reseat modem card. 

Use AT commands to turn echo off (ATEO) 
Verify that System is 7.0.1 or later. 

Replace modem card. 

Replace daughterboard. 

Replace motherboard. 


Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 
Remove and reseat modem card. 

Replace modem board. 

Replace interconnect card. 

Replace motherboard. 


If computer is in sleep mode, verify that Wake On 
Ring option in CDEV is selected. 

Verify that Fax Terminal preferences are set to 
Answer Calls. 

Check phone cord connection and operation. 
Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 
Replace modem card. 

Replace motherboard. 


Verify that control panel setting is above 0. 
Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 
Replace modem card. 

Replace interconnect card. 

Replace speaker. 

Replace motherboard. 
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Modem connects but 
does not communicate 
with remote modem 


Miscellaneous Problems 


Screen goes blank and 
computer shuts down 
every few minutes 


Application seems to run 
slower after few seconds 


Hard drive is slow to 
respond, or screen goes 
blank too often 


No sound from speaker 
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1. Verify that remote modem needs error correction 
(error correction is internal modem default). 

2. Type AT&QO0 to disable error correction. 

3. Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 

4. Try known-good modem of same model and type. 

5. Replace modem. 


Solutions 


1. Adjust sleep delays in control panel or connect 
power adapter. 

2. Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 

3. Check sleep settings. 

4. Boot with extensions off. 


1. Disable System Rest/Processor Cycling. (See 
owner’s manual.) 

2. Connect power adapter. 

3. Disable processor cycling. 


1. Adjust sleep delays in control panel or connect 
power adapter. 

2. Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 

3. Boot with extensions off. 

4. Check sleep settings. 


1. Verify that Volume control panel setting is above 0. 

2. Verify that no external speaker is plugged in. 

3. Reset PRAM by restarting computer and holding 
down the Command, Option, P, and R keys. 

4. Boot with extensions off. 

5. Check connections of speaker to interconnect 

board, interconnect board to daughterboard, and 

daughterboard to motherboard. 

Replace interconnect board. 

Replace speaker. 

Replace daughterboard. 

Replace motherboard. 


oe 
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Troubleshooting Flowchart — PowerBook 145B, 165, 165c, 180c 





START 








Reset the power 
manager. 











Press the power button to 
begin the startup sequence. 







Do the 
startup tones 
sound? 








Does any 
video 
appear? 





1. Replace the daughterboard. 
2. Replace the motherboard. 





1. Check the cables. 








2. Replace the interconnect board. 
3. Replace the daughterboard. 
4. Replace the motherboard. 


See Startup Problems in 
the Symptom/Cure Chart. 


. Check the cables. 
. Replace the inverter board. 

. Replace the interconnect board. 
. Replace the display cable. 

. PowerBook 145B, 165, 165c: 
Replace the display. 




















Is the 
startup tone 
normal? 










akhWON — 







Does a 
gray pattern 

















appear? PowerBook 180c: Replace 
the display (international only) or 
return the computer to Apple. 

6. Replace the daughterboard. 


. Replace the motherboard. 


Flowchart 1 Startup Problems 
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the disk icon with 1. Replace the 
the flashing question daughterboard. 


mark remain on the 2. Replace the 
screen? motherboard. 


Does 
the desktop 
appear? 






Reset parameter RAM. 
Use HD SC Setup to update the SCSI driver. 
Reinstall System 7.0.1 or later. 

Replace the internal hard drive cable. 
Replace the hard drive. 
Replace the motherboard. 
Replace the daughterboard. 


ot oe 









. Reset the power manager. 
. Check the cables. 

. Replace the trackball. 

. Replace the keyboard. 

. Replace the interconnect board. 
. Replace the daughterboard. 

. Replace the motherboard. 


























trackball and 
buttons function 
correctly? 








NOOR WN — 


Insert a known-good disk 
into the floppy disk drive 
and try to initialize it. 














Does the 
disk 
initialize? 






1. Replace the floppy drive cable. 
2. Replace the floppy drive. 


Flowchart 2 Startup Problems 
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Additional Procedures 





Modem Card Installation 

A Caution The PowerBook 145B/165/165c/180c contains CMOS devices that are 
very susceptible to ESD damage. To prevent ESD damage, wear a 
srounding wriststrap. Review the ESD precautions in Introduction 
and Safety. 


A Caution If you install a third-party modem card, make sure that it does not 
cover any of the heat sinks on the daughterboard or over the floppy 
drive. 


The modem card is optional on the PowerBook 145B, 165, 165c, 180c. 


i 
d. 
De 


4. 





Remove the main battery, I/O door, and top cover. 

Pinch the release tabs and push out the modem port cover. 

Connect the modem card connector to connector JB on the 
motherboard (Figure 2). 

Install the two mounting screws. 

Affix the FCC modem label to the inside of the I/O door. Align the label 
with the modem port. 

Affix the DOC label to the inside of the I/O door. Align the label with the 
HD-30 SCSI port. 








Figure 2 Modem Card 
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A Caution 


A Caution 
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RAM Expansion Card Installation 


Handle the RAM expansion card by the edges only. Do not touch any 
components on the card. When installing the RAM expansion card, 
press down on the edge of the card directly above the connector. Be 
careful not to apply pressure to any components or you may 
permanently damage the card. 


An incorrectly installed RAM card could damage the daughterboard. 
Note that the expansion connector on the motherboard and the RAM 
card are keyed for proper installation. Do not force the card into the 
connector, thereby defeating the key. 


Remove the main battery. 

Remove the I/O door. 

Remove the top case. 

Connect the RAM expansion card to connector J1 on the daughterboard. 
(Figure 3). 


deat eek wail: 


To verify that the upgrade is successful, check the Total Memory message (for 
systems with virtual memory switched off) or the Built-in Memory message (for 
systems with the virtual memory switched on). The memory size should be 4 
MB of soldered RAM plus the RAM on the expansion board. If the memory size 
is incorrect, replace the RAM expansion card. If the memory size is still 
incorrect, send the computer to Apple. 


<> RAM Expansion Card 





Figure 3 RAM Expansion Card 
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Shim Installation — PowerBook 165 


Some PowerBook 165 displays may flicker, intermittently go black, or display 
two horizontal black lines. If squeezing the right side of the display bezel 
causes the condition to improve or to worsen, install a shim on the display 
cable. The shim improves the connection between the connector fingers and 
the cable contacts. 


Do not install a shim on a display cable stamped with part number 936-0108. 


A Caution The display cable is fragile and should be handled with care. 


Remove the main battery and display bezel. 

Cover the keyboard with a clean cloth or sheet of paper (Figure 4). 

Using a T-8 torx driver, remove the four display mounting screws. 

Remove the display from the housing and EMI shield (Figure 4). 

Place the display face-down on the keyboard. 

Lift the locking tab on the display connector and disconnect the display 

cable (Figure 4). 

7. Remove the clear shim from its paper backing. Make sure that the shim is 
not wrinkled and that it is flush with the edges of the cable. The shim 
should not cover the connector traces. 

8. Turn back the end of the display cable and press the shim onto the back 

(the nonconductive side) of the display cable connector (Figure 4). 


vi pe Pe ee 







_s 


on (Back 6f Display, BA 


Figure 4 PowerBook 165 Shim installation 
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A Warning 
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SCSI Termination 


The PowerBook 145B/165/165c/180c computers do not provide SCSI 
termination on the logic board. You must terminate the beginning and the 
end of the SCSI chain. Use the standard Apple terminator. 


Add one terminator to a single external SCSI device, or add one terminator to 
the first device and another to the last when there are multiple devices. 





Battery Handling 


The main battery contains toxic materials. Send undamaged, dead 
batteries to Apple for recycling—do not discard dead batteries with 
other waste. If the battery is damaged, do not return it to Apple. 
Dispose of damaged batteries according to local ordinances. 


Follow these guidelines for properly handling a NiCad battery: 


e Handle the battery carefully. Do not drop, puncture, disassemble, 
mutilate, or incinerate the battery. 

e Fully charge a replacement battery before using it; Apple ships batteries 
in a partially charged state. 

¢ Do not leave the battery in the computer for longer than two weeks 
without plugging in the power adapter. 

¢ Completely discharge and recharge the battery once a month. 

e — Store the battery in the protective battery case. Refer to the Parts List for 
additional battery cases. 

¢ Do not short-circuit the battery terminals. 

¢ Keep the battery in a cool dark place; do not store for longer than 6 
months without recharging. 
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Rev. C Display Bulb for PowerBook 145B/165 


Remove the main battery. 

Remove the display bezel. 

Remove the display. 

Place the display face-down on a soft workbench pad. 

Remove the two cables from their channels. 

Turn over the display. 

Remove the remaining length of the cables from the channels. 

Using a #1 cross-tip screwdriver, remove the four self-threading screws. 
Remove the plastic display bulb cover. 

0. Remove the display bulb. 


Se es oe eS 


When replacing the new bulb, make sure the cables are in the same position as 
the previous bulb cables. 
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Motherboard and Daughterboard Diagrams 


PowerBook 145B, 165, 165c, 180c Motherboard 
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Figure 5 PowerBook 145B, 165, 165c, and 180c Logic Boards 
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PowerBook 520, 520c, 840, 540c 
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Illustrated Parts List - PowerBook 520, 520c, 540, 540c 
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Daughterboard EMI Shield Wass Trackpad 
— Cable 
RAM Card Assembly 
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Right Housing Panel 


Hard Drive : CPU Stiffener 
Bracket Interconnect-to- 
Hard Drive Logic Board Cable 
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Hard Drive 


Left Housing— 
Panel 


~~~ Floppy Drive Cable 


" : Motherboard 
hie S. | gn 
| Fuse 
DAA, International < Center Base Cover 
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This is a generic representation of a product family. Configurations may vary. 


Figure 1 PowerBook 520, 520c, 540, and 540c Exploded View 
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Battery 





Battery, Backup with Cable ...............cccccseseececeessseeeeeeeeeseeeeeeeees 922-0786 
Battery Bay Door (PKG. OF BS) secccicacnnsssccsessassesnecensendnaraenmn snp oeace 922-0821 
eatery Pare With) OO a5 .1ccapeceteceanpemi nen naedieymuneieed 661-0055 
Cover, Backup Battery (Pkg. Of 10)................cccccceeeeeeeeeeeeeeeeees 922-0787 
PUREE NGF OG oes canamcaceeni ener intern enenneieeit tee iannet 922-0823 
Power Aaapler, 40 Wo US nsusauxeccaninnnantenuarinnee ahhieniniaaiiaioemitint 922-0825 
Case 
Cover, Base, Center (Pkg. Of 10) ..............:ccsssseeceeeeeeseeeeeeeeeeees 922-0788 
CW) Suresh Wilh Fee cers wcesesniv ctr snmeencinamwenctiasinconnmennntmnrincmrades 922-0910 
Dar, Fear (PG. Ol OY sdacntniamtaorccanneennanseaineicemenabaatas wieaeinme 922-0790 
Kit, Top/Bottom Housing with Labels ..................:ccccsseeeeeeeeeees 076-0274 
Kit, Housing Panels, Left and RigNt..................cseeeseessesseeeeeeees 076-0265 
Clutch Assembly 
CALMCN ‘GOVErS (PRG: Of 10) ics casisccconsaascuucp ccna seonenasenuelinnvanens nue tnes 922-0771 
i, Giutehes,, Leh Bd FI oiscssucivasecsonvierstiantamaacanniadstaaenaans 076-0299 
Display 
Access Cover, Display (Pkg. Of 10)...............ccccscscsssssssseeeeeeeess 922-0789 
Display Panel, Dual Scan Color (PB 5200C) ............ccccsssseeeeeeeee 661-0062 
Display Panel, FSTN Mono (PB 520)...........::ccssssssseeeeeeeeseeeeees 661-0064 
Display Panel, TFT Color (PB 540C) ............ccccssessseeeeeeeeeeeeeeees 661-0056 
Display Panel, TFT Mono (PB 540).............cccccsseseeeeeeeeseeeeeeeees 661-0063 
iiss fo |g = 162 | (6 ee a ene i ee a ce ee ee 922-0774 
Kit, Bezel, Display (includes Display Access Cover and 
eal FN co aacieg serene anata nudera aeroatans imeem asaametmils 076-0464 
NMICTOPNONG ASSEMDIY q...cncnciencwosercnccsanerras sauces teranwssnsene suis seiose ons 922-0783 
PSPC, ADRSPSIEUY, WI axczenduecauveytncinad ieeunienpnahaueed txiuiedenymsobaeaiaits 922-0781 
Expansion Cards 
EO, ICUS TP ele ON TG) cca nsinnpirrasavievenninenneimationimcarnbhuintavinases 922-0824 
ACUI Y Cel, (ISS cenmnainceevesanireinieniaresuniensinarerdimiacinetesianiseiee 922-0897 
Pa eae AIAN | aaa cee decelerate ahve siete ew oes neciemenereeeeear 922-0939 
LD Fre Pes a) ech eit aaa ce Raimi Valls tit benabeataeksc un ebannghen imine 922-0997 
PU LCUE A IET |L ters Wit ch Ss ihc va aa erie ecient pa etna gaa ere 661-0107 
ROG ENY Frais INE | ocasenscmacumseal da pa eats ctereheesudnindemenninecumindatuadsaint 661-0106 
Pe OIG zis iatbepaeaadaaensadnapaatalia dtu abaetesehuinamniuetanpaae: 661-0137 
FIABA EXDANSION, & WG scans anecsnrntnnsniescuanditewareennnd wnteiwaniens wie vlews 661-0058 
Floppy Drive 
Cable, Floppy Drive-to-Logic Board (Pkg. of 10)..................06 922-0780 
MVE s IIOP DY). 128) WB aacanicrrsamtaninmnmnenanabtemnenrsestinimexaemnncmmeninarance 661-0061 
Kit, Floppy Drive Brackets (5 SOUS) cnierasmesarcssanaumusecervesiianenss 076-0462 
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Hard Drive 


Cable. TDA=10=LOGIG: BO Gt G ccisscuisinnncesesiennctsentemawacenicmimaeunniaste 922-0779 
FELD BAG rcusitssescinstn sir pestiacrgerenn cian Serene seerniieattens cause ete eerearee 922-0770 
PIO, V6U MB. 228 OC ON resin eteniitetn ae naeeces cconemaaetenaeaess 661-0778 
PID, 240 WB BOS ersten nesreeemasinas decane goes caumwasteuceente 661-0895 
PIP, 5520. NB 2 CS ad vases pcan aesjans aos seismic aPemee se 661-0896 
Interconnect Board/Cables 
Cable, Interconnect-to-Display (PB 520)..............::cceecseeeeeeeeees 922-1115 
Cable, Interconnect-to-Display (PB 520C).............:::::ceeeeeeeeeees 922-1114 
Cable, Interconnect-to-Display (PB 540).............:.ccecesseeeeeeeees 922-1113 
Kit, Cables, Interconnect-to-Display (Pkg. of 3) (PB 540c) .....076-0467 
Cable, Interconnect-to-INVerter.............ccccceeceececeeeeeeeeeeeeeeeeeeees 922-0776 
Cable, Interconnect-to-LOgic Boald...............ccceeceseeeeeeeeeeeeeeees 922-0778 
ARR er it AE TO ON er prs te tw en se never isd oe pee Waa wea estes pene 922-0775 
Keyboard 
EO IS orca nine ier siccars mle wate sone ae WA a Goes ac 661-0037 
POO ACR EDULE GI ceases nia Seacges Gist oa ere Sie decree eae pe aware B661-0037 
FSCO CIF, Ir Ui cunan vewiariuioresu natin asa ran iuae bum eels F661 -0037 
Keyboard, French Canaiat ss csisscsestavvan ses nessa vsamennsen dacawreaes- C661-0037 
IO VOD eel, SINAN ace cupacusthack veeraieuie senses ves tereatarecnddewetscee ieee: D661-0037 
Feel. TALE aicacuarcdusecaasewisansee tavasnccrateuvee hbase cnavicw eye: T661-0037 
RO VDOAIO, SAP AN CSO cscorssecewccnxctusniswschtesdsortedeastsineuevemanatencias J661-0037 
Ke VEO ar GL, SANS as sists cateocrewnenemanaecrennceenciepe vemcee ee we eeesmnneenne E661-0037 
PROVIDE, SY COS Ns cverncccicecan sa ciacecanaamaandiad ements inane antonio S661-0037 
Motherboard/Daughterboard 
Daughterboard, 25 MHz, 4 MB, Rev. A...............::sscccssseeeseeeees 661-0059 
Daughterboard, 33 MHz, 4 MB, Rev. A..............ccceeeeeeeeeeeeeeeeee 661-0057 
FR eT ister tie cr ecestnia tachi dioramas canard meantitestgtaaslht 922-1116 
Motherboard with Fuse, Rev. A..........c cc cccecceceecececeececeeeececeeeeees 661-0054 
Shield, Daughterboard, EMI (Pkg. Of 2) .............cccceeeesseeeeeeeeees 922-0773 
Trackpad Assembly 
AO A aired car cacti een ncaa tlie adil as ia eats Mibnielin fist to eam 661-0038 
Traékpad Actuator (PKG. Of 10). sisncnisnncncnneiiinsnerieruncenscomassantsannas 922-0785 
TRACK DAG CADIS: ASSOIDIY asians ine cic son seesns seievensions ah vale eane sawvareateee 922-0769 
Miscellaneous 
ATS he gS VU oe ie sacatein tap Sanlaind wie vintatantes enon seat sincmac des came cesses 922-0054 
SO FN rcs as ce ate cn cab aie sae am ev oe oscar artnet set ea epeaaetonien 076-0469 
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Specifications — PowerBook 520, 520c, 540, 540c 


Configuration PowerBook 520: 68LC040 at 50/25 MHz, 4 MB RAM, FSTN 
grayscale display, 160 MB hard drive, 1.4 MB floppy drive, NiMH 
battery, AC adapter, built-in stereo speakers and microphone, 
built-in AppleTalk and high-speed Ethernet 

PowerBook 520c: 68LC040 at 50/25 MHz, 4 MB RAM, dual-scan 
color display, 160 MB hard drive, 1.4 MB floppy drive, NiMH 
battery, AC adapter, built-in stereo speakers and microphone, 
built-in AppleTalk and high-speed Ethernet 

PowerBook 540: 68LC040 at 66/33 MHz, 4 MB RAM, active-matrix 
grayscale display, 240 MB hard drive, 1.4 MB floppy drive, two 
NiMH batteries, AC adapter, built-in stereo speakers and 
microphone, built-in AppleTalk and high-speed Ethernet 

PowerBook 540c: 68LC040 at 66/33 MHz, 4 MB RAM, active- 
matrix color display, 320 MB hard drive, 1.4 MB floppy drive, two 
NiMH batteries, AC adapter, built-in stereo speakers and 
microphone, built-in AppleTalk and high-speed Ethernet 

Options: Internal modem, country modem adapter, RAM expansion 
card, PCMCIA expansion module, NiMH battery, battery bay 
cover, HDI-30 SCSI system cable, HDI-30 SCSI disk adapter 


Processor Motorola 68LC040 microprocessor; 50/25 MHz (520/520c), 66/33 
MHz (540/540c) 
Addressing: 32-bit internal registers, address bus and data bus 














Memory RAM: 4 MB expandable to 36 MB (using third-party SIMMs) 
ROM: 2 MB 
PRAM: 256 bytes of parameter memory 
VRAM: 512K of static video display memory 
Clock/Calendar: Custom chip with long-life lithium battery 





Disk Storage Floppy Drive: Internal, 15 mm high, 1.4 MB Apple SuperDrive 
Hard Drive: 2.5 in. (many capacities) 





I/O Interfaces Ethernet: High-speed Ethernet port; Apple AUI connector 

SCSI: HDI-30 SCSI port with 1.5 MB/sec. transfer rate; supports 
up to six external SCSI devices; connection to another computer 
requires HDI-30 SCSI system cable 

ADB: ADB port; 200 mA max. current draw for all ADB devices 

Serial: RS-422 serial port; mini DIN-8 connector 

Sound: Stereo sound-in port; stereo sound-out headphones jack; 
standard 3.5 mm stereo miniplugs 

Video: Micro DV-14 video-out port; 8-bit, 256 color video output; 
supports most Macintosh monitors, VGA monitors, and SVGA 
monitors 

Power Adapter: Power adapter port 

Modem: Slot for optional modem 

Security: Slot for third-party security equipment 

PDS: 90-pin processor-direct slot for PDS devices or optional 
PCMCIA expansion module (allowing use of two type II or one 
type Ill PCMCIA-type card) 
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I/O Devices Keyboard: Built-in standard Apple keyboard with 12 function keys; 
76 keys domestic; 77 keys ISO; two-level tilt adjustment 

Trackpad: Solid-state trackpad 

Microphone: Electret, omnidirectional; output voltage of 4 mV, 
peak-to-peak 








Sound and PowerBook 520 Display: 9.5 in. (24 cm) diagonal screen; backlit, 

Video FSTN grayscale display (16 levels); 640 x 480 pixels 

PowerBook 520c Display: 9.5 in. (24 cm) diagonal screen; backlit, 
dual-scan color display (256 levels); 640 x 480 pixels 

PowerBook 540 Display: 9.5 in. (24 cm) diagonal screen; backlit, 
active-matrix grayscale display (16 levels); 640 x 480 pixels 

PowerBook 540c Display: 9.5 in. (24 cm) diagonal screen; backlit, 
active-matrix color display; 640 x 400 pixels at thousands of 
colors; 640 x 480 pixels at 256 colors 

Sound: 16-bit sound capable of driving headphones or other stereo 
equipment through the sound jack; built-in stereo speakers 





Electrical Main Battery: NiMH; provides 2-4 hours of usage before 
recharging 

Backup Battery: Rechargeable lithium 

Power Adapter: 100-240 VAC line voltage; 40 W 








Physical Height: 2.25 in. 

Width: 11.5 in. 

Depth: 9.65 in. 

Weight (with battery): 
6.4 Ib. (520/520c) 
7.3 lb. (540/540c) 











Internal Modem: Sends and receives data at 19.2 bps; sends and 
receives faxes at 14.4 bps 

SCSI Adapter: Enables connection between PowerBook computer 
and desktop Macintosh (PowerBook appears as a hard drive on 
the desktop) 
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Troubleshooting Flowchart — PowerBook 520, 520c, 540, 540c 






START 










Reset the 
computer. 












Press the power button to 
begin the startup sequence. 










Do the 
startup tones 
sound? 









Does any 
video 
appear? 


1. Replace the daughterboard. 
2. Replace the motherboard. 








1. Check the cables. 
2. Replace the interconnect board. 
3. Replace the daughterboard. 

4. Replace the motherboard. 


No | See Startup Problems in = 
the Symptom/Cure Chart. 


. Check the cables. 

. Replace the inverter board. 

. Replace the interconnect board. 

. Replace the interconnect-to- 
display cable. 

. Replace the display. 

. Replace the daughterboard. 

. Replace the motherboard. 



















Is the 
startup tone 
normal? 













Does a 
gray pattern 
appear? 








Flowchart 1 Startup Problems 
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Does 
the desktop 
appear? 


No 







Yes 











Do the 
trackpad and 
keyboard function 
correctly? 


No 







Yes 


Insert a known-good disk 
into the floppy disk drive 
and try to initialize it. 









Does the 
disk 
initialize? 






Yes 





the flashing question 


. Replace the keyboard. 

. Replace the interconnect board. 
. Replace the daughterboard. 

. Replace the motherboard. 









1. Replace the 
daughterboard. 

2. Replace the 
motherboard. 





the disk icon with No 






mark remain on the 
screen? 









Yes 


. Reset parameter RAM. 

. Use HD SC Setup to update the SCSI driver. 
. Reinstall System 7.1.1 or later. 

. Replace the hard drive cable. 

. Replace the hard drive. 

. Replace the motherboard. 

. Replace the daughterboard. 


. Reset the computer. 
. Check the cables. 
. Replace the trackpad. 

















No | 4. Replace the floppy drive cable. 
2. Replace the floppy drive. 


Flowchart 2 Startup Problems 
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Symptom/Cure — PowerBook 520, 520c, 540, 540c 


Startup Problems 


RAM failure occurs (eight- 
tone error chord 
sequence sounds after 
startup chord) 


Hardware failure occurs 
(four-tone error chord 
sequence sounds after 
startup chord) 


Power Problems 


Screen is blank; computer 
doesn’t respond 


After you remove main 
battery, some control 
panel settings are 
different 


Power adapter is plugged 
in, but Control Strip does 
not indicate adapter is 
connected 


Solutions 
1. Startup from Disk Tools disk. 
2. Reseat RAM expansion card and check 


a a 


connection. 

Replace RAM expansion card. 
Replace daughterboard. 
Replace motherboard. 


Startup from Disk Tools disk. 

Disconnect hard drive cable and restart computer. 
If startup sequence is normal, reconnect cable and 
retest. 

Replace hard drive. 

Disconnect floppy drive cable and restart 
computer. If startup sequence is normal, 
reconnect cable and retest. 

Replace floppy drive. 

Replace motherboard. 


Solutions 


aS SS 


Pet > 
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Reset Power Manager. 

Restart computer. 

Connect power adapter and restart computer in 
3-4 minutes. 

Try known-good, charged main battery. 

Check all interconnect board, daughterboard, and 
motherboard connections. 

Replace keyboard. 

Replace interconnect board. 

Replace daughterboard. 

Replace motherboard. 


Check cables. 

Replace backup battery. 
Replace interconnect board. 
Replace daughterboard. 
Replace motherboard. 


Check power adapter connection. 

Try known-good, charged main battery. 
Try kKnown-good power adapter. 
Replace motherboard. 
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Low-power warning 
appears 


Computer runs when 
plugged into wall outlet 
but not on battery power; 
battery voltage is within 
tolerance. 


Video Problems 


Pixel never comes on or 
is always on 


Row or partial row of 
pixels never comes on or 
is always on 


Display is very light or 
totally white 


Screen brightness is not 
uniform 


Screen stopped working 
or dimmed but is fine now 
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Reset Power Manager. 

Recharge battery or attach power adapter. 
Verify that peripherals are low-power. 
Reduce use of floppy or hard drive, modem, 
sound, backlight, or other power consuming 
devices, or connect power adapter. 

Try Known-good, charged main battery. 

Try known-good power adapter. 

Replace motherboard. 


Reset Power Manager. 
Replace motherboard. 
Return computer to Apple. 


Solutions 


a ie 


No — 


Oa or oS & 


If more than five pixels do not come on or are 
always on, replace display. 


Check display cables. 

Replace interconnect-to-display cables. 
Replace display. 

Replace interconnect board. 

Replace the daughterboard. 


Adjust screen contrast and brightness settings. 
Check cable, inverter board, interconnect board, 
daughterboard, and motherboard connections. 
Replace inverter board. 

Replace interconnect board. 

Replace interconnect-to-display cable. 

Replace display. 

Replace daughterboard. 

Replace motherboard. 


This effect is normal for the PowerBook 520/520c 
screen. Diminish the effect by adjusting contrast 
and brightness. 

PowerBook 540/540c - replace display. 


lf temperature is under 5° C or over 40° C, this 
reaction is normal for PowerBook 520/520c 
screens. 
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Backlight doesn’t operate 1. Verify that brightness cable connection is secure. 
Check cable, inverter board, interconnect board, 
daughterboard, and motherboard connections. 
Verify that cables are not pinched or severed. 
Replace inverter board. 

Replace interconnect-to-inverter cable. 

Replace interconnect board. 

Replace interconnect-to-display cable. 

Replace display. 

Replace daughterboard. 

0. Replace motherboard. 


Nw 


= ot eS A 


aah 


Screen goes blank Press any key to wake computer from system 
sleep. 

Check interconnect-to-display cable connection. 
Reseat daughterboard. 

Replace daughterboard. 


Replace inverter, display cable, display. 


dl gaa gall 


ea 


No display, but computer Adjust screen contrast and brightness settings. 

appears to operate 2. Verify cable, inverter board, interconnect board, 
correctly daughterboard, and motherboard connections. 

Connect power adapter. 

Replace inverter board. 

Replace interconnect board. 

Replace interconnect-to-display cable. 

Replace display. 

Replace daughterboard. 

Replace motherboard. 


oe NS oa 


Floppy Drive Problems Solutions 


Restart with extensions off. 

Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 

Replace daughterboard. 

Replace motherboard. 


Audio and video are 

present, but internal 

floppy drive does not 
operate 





NOM Perr 


Restart with extensions off. 

Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 


Disk initialization fails 


ee hy > 
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Disk ejects while booting; 
display shows Mac icon 
with blinking “X” 


Disk does not eject 


Read/write/copy error 


Hard Drive Problems 


Internal hard drive does 
not operate 
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1. Try known-good system disk. (Must be System 
7.1.1 or later.) 

2. Verify that trackpad button is working. 

3. Check floppy drive cable connection. 

4. Replace floppy drive cable. 

5. Replace floppy drive. 

6. Replace motherboard. 


1. Shut down system and hold trackpad button down 
while you switch system on. 

2. Insert opened paper clip into hole below drive. 

3. Check floppy drive cable connection. 

4. Reinstall floppy drive brackets. 

5. Replace floppy drive cable. 

6. Replace floppy drive. 

7. Replace daughterboard. 

8. Replace motherboard. 


Try known-good floppy disk. 
Check floppy drive cable. 
Replace floppy drive cable. 
Replace floppy drive. 
Replace motherboard. 


A Phy = 


Solutions 


Disconnect external SCSI devices. 

Check internal hard drive data cable connection. 
Startup from Disk Tools disk. Use HD SC Setup to 
determine whether computer recognizes drive. If it 
does, try to reinitialize drive. (This will not work 
with third-party drives.) 

4. Replace hard drive data cable. 

5. Replace hard drive. 

6. Replace motherboard. 


wh = 
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Peripheral Problems Solutions 


After you connect external 1 


SCSI device, computer 


does not boot 2. 
3. 
4. 
5. 
6. 
7: 
8. 
Cursor does not move 1. 
when you use trackpad 
2. 
3. 
4. 
5. 
6. 
ra 
Cursor doesn’t move 1. 
when you use mouse ms 
2. 
4. 
5. 


Cursor intermittently does i? 


not move or moves 


erratically 2 


Oe = & 
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Switch on external SCSI device before starting 
computer. 

Check cable connections. 

Verify that chain is terminated correctly. 

Verify that SCSI select switch setting on external 
device is unique. 

Verify operation of internal hard drive. 

Try known-good external SCSI device. 

Startup from Disk Tools disk and scan SCSI bus 
for drives. 

Replace motherboard. 


Reset computer. Hold down Control and 
Command keys and then switch power on. 
Check trackpad connections. 

Check interconnect board, daughterboard, and 
motherboard connections. 

Connect low-power mouse and try to move cursor. 
If cursor moves, try using trackpad and keyboard. 
If trackpad does not move cursor, replace 
trackpad. If keyboard does not move cursor, 
replace keyboard. 

Replace interconnect board. 

Replace daughterboard. 

Replace motherboard. 


Check mouse connection to ADB port. 
Reset computer. Hold down Control and 
Command keys and then switch power on. 
Clean mouse ball and inside of mouse. 
Replace mouse. 

Replace motherboard. 


Make sure one fingertip only is touching the 
trackpad. 

Reset computer. Hold down Control and 
Command keys and then switch power on. 
Check trackpad connections. 

Replace trackpad. 

Replace keyboard. 

Replace interconnect board. 

Replace motherboard. 
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Device connected to 
external modem port 
doesn’t work 


I/O devices are 
unrecognized or garbage 
is transmitted or received 


internal Fax/Data 
Modem Problems 


Internal modem options 
don’t appear in CDEV 
when modem is installed 


Modem doesn’t respond 
properly to AT command 
set instructions 


Strange mix of characters 
appears on screen 


Modem interferes with 
system sound 
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1. Verify that External Modem is selected in CDEV. 

2. Verify that System is 7.1.1 or later. 

3. Check cables. 

4. Test device with known-good computer. 

5. Replace daughterboard. 

6. Replace motherboard. 

1. Verify that System is 7.1.1 or later. 

2. Check cables. 

3. Verify that SCSI device is correctly terminated. 

4. Verify that SCSI select switch setting on external 
device is unique. 

5. Test device with known-good computer. 

6. Replace daughterboard. 

7. Replace motherboard. 

Solutions 

1. Make sure System is 7.1.1 or later. 

2. Reseat modem card. 

3. Replace modem card. 

4. Replace motherboard. 

1. Make sure CDEV is set correctly for modem. 

2. Verify that baud rate and data format settings of 
communications application are compatible with 
internal modem and remote modem. 

3. Check phone cord connection and operation. 

4. Make sure System is 7.1.1 or later. 

5. Reseat modem card. 

6. Replace modem card. 

1. Verify that baud rate and data format settings of 
communication application are compatible with 
internal modem and remote modem. 

2. Check phone cord connection and operation. 

3. Verify that System is 7.1.1 or later. 

4. Reseat modem card. 

5. Replace modem card. 

6. Replace daughterboard. 

7. Replace motherboard. 

1. Reseat modem card. 

2. Replace modem card. 

3. Replace interconnect card. 

4. Replace motherboard. 
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Cursor moves, but 
clicking trackpad button 
has no effect 


No response to any key 
on keyboard 


Known-good direct- 
connect printer doesn’t 
print 


Known-good network 
printer doesn’t print 


oS 


ss 


ala 


eS aS 


eae on 


oO? 
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Reset computer. Hold down Control and 
Command keys and then switch power on. 
Check trackpad connections. 

Check interconnect board, daughterboard, and 
motherboard connections. 

Replace trackpad. 

Replace keyboard. 

Replace interconnect board. 

Replace daughterboard. 

Replace motherboard. 


Verify that computer is on. 

Reset computer. Hold down Control and 
Command keys and then switch power on. 
Check keyboard and interconnect board 
connections. 

Replace keyboard. 

Replace interconnect board. 

Replace motherboard. 


Make sure that System is 7.1.1 or later. 

Make sure that Chooser is set correctly. 

Make sure port is not used by modem software. 
Check CDEV. 

Check cables. 

Verify printer cable is securely attached. 
Replace printer cable. 

Try known-good printer. 

Replace daughterboard. 

Replace motherboard. 


Make sure that System software is 7.1.1 or later. 
Make sure that Chooser is set correctly. 

Make sure Network control panel is set for built-in. 
Check cables. 

Verify printer cabling is securely attached. 
Replace printer cable. 

Try another printer. If printer works, computer is 
OK. Refer to network information on Service 
Source for further assistance. 

Replace daughterboard. 

Replace motherboard. 
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Modem does not respond 
to incoming call 


Modem has no sound 
output 


Modem connects but 
does not communicate 
with remote modem 


Miscellaneous Problems 


Screen goes blank and 
computer shuts down 
every few minutes 


Application seems to run 
slower after few seconds 


Hard drive is slow to 
respond, or screen goes 
blank too often 


No sound from speaker 


Unit boots with normal 
chime, but no image on 
display 


292 





If computer is in sleep mode, verify that Wake On 
Ring option in CDEV is selected. 

Check phone cord connection and operation. 
Replace modem card. 

Replace motherboard. 


Verify that Volume control panel setting is above 
0. 

Type ATM1 to turn speaker on. 

Type ATMO to turn speaker off. 

Type AT&F to restore all factory presets. 
Replace modem card. 

Replace interconnect card. 

Replace motherboard. 


Verify that remote modem needs error correction 
(error correction is internal modem default). 
Type AT&QO to disable error correction. 


Solutions 


1; 


—s 


oo ele = 


Adjust sleep delays in control panel or connect 
power adapter. 


Computer is switching to system rest. 
Connect power adapter. 


Adjust sleep delays in control panel or connect 
power adapter. 


Verify that Volume control panel setting is above 0. 
Verify that no external speaker is plugged in. 
Check connections of speaker to interconnect 
board and interconnect board to motherboard. 
Replace interconnect board. 

Replace motherboard. 


Reset Power Manager. 
Reseat Interconnect cable. 
Reseat display cable. 
Replace display cable. 
Replace display. 
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Additional Procedures 





Modem and DAA Card Installation 


A Caution The PowerBook 520/540 series contains CMOS devices that are very 
susceptible to ESD damage. To prevent ESD damage, wear a 
grounding wriststrap. Review the ESD precautions in Chapter 1, CRT 
and ESD Saftey. 


1. Remove the main battery, clutch covers, display access cover, display 
assembly, keyboard, hard drive, center base cover, floppy drive, 
daughterboard EMI shield, top case, interconnect-to-logic board cable, 
CPU stiffener, and RAM card (if installed). 

2. Slide the modem card under the RAM card guides and connect the 

modem card to the motherboard. 

Pull up and remove the modem cap. 

Install the modem port frame on the DAA card. 

Connect the DAA card to the motherboard. 

Install the DAA mounting screw. 





Modem Country Adapter 


The modem country adapter connects the modem in a PowerBook 520/540 
series computer to the public switched telephone network (PSTN) of a given 
country. No adapter is necessary in the country for which the computer is 
localized. However, a country-specific adapter (see list below) must be 
purchased for each new country in which the PowerBook will be used. 


N922-0897 













Adapter 










J922-0897 












D922-0897 





K922-0897 










Germany H922-0897 













E922-0897 








Australia X922-0897 















Holland 


Great Britain 


Switzerland SF922-0897 















B922-0897 New Zealand NZ922-0897 
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To Use The Adapter 


1. Insert the adapter’s male plug into the internal modem port on the back 
panel of the computer. 

2. Plug the country-specific cable (available locally) into the female 
receptacle on the adapter. 

3. Plug the other end of the cable into the FSTN receptacle. 

4. Switch on the computer. 


RAM Expansion Card © 
A Caution Handle the RAM expansion card by the edges only. Do not touch any 
components on the card. When installing the RAM expansion card, 
press down on the edge of the card directly above the connector. Be 


careful not to apply pressure to any components or you may 
permanently damage the card. 


Remove the main battery. 

Remove the keyboard. 

Remove the center base cover. 

Remove the daughterboard EMI shield. 

Remove the plastic retainer bar. 

Position the edge of the RAM card in the two guides and connect the card 
to the daughterboard. 


OSS is eS he 





PowerBook 540c Upgrade 

A PowerBook 540c upgrade kit upgrades the display of a PowerBook 520, 
PowerBook 520c, or PowerBook 540 to a PowerBook 540c display. The 
upgrade kit consists of a PowerBook 540c display assembly. 


Remove the main battery. 

Remove the clutch covers. 

Remove the display access cover. 

Remove the display assembly. 

Install the PowerBook 540c display assembly. 


Se ee 
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Logic Board Diagrams 
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Figure 2 Logic Board 
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Illustrated Parts List — PowerBook Duo 250, 270c, 280, 280c 
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Boards 
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with Case 
























Top Case 
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This is a generic representation of a product family. Configurations may vary. 


Figure 1 Exploded View 
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Battery/Power Adapter 





Battery Case, TYP 1/2, DUG sccconcsenncensinne osnwennnawewnssvea nnn vin svnsune'nn 922-0086 
Battery COnneclor BraCKel ccceixiastcnsesssenssaceskavnssontuy nan saw oncinnsneaies 815-1268 
Battery WiDOOr,, TYO6 1, DUO siiceiscdssiewscesuessidaime ane tus sein use vee drnsantan 661-1656 
Battery WilOOn, Tye 2. LON cs es cecess seacadeeiamatnestaavkasnse xen ceenancce 661-1735 
Battery waren, Vp Sy iC as res ccs ses cer tas satns oes eas can ana seetion estore 661-0053 
Barery EOOr, VV pe le LIC cer anced eco racanumnceadan maaeumiencewe 616-0004 
battery Door, TYP6 273, DUO. casonsiiwnsnnwwida miciucnee nara deaeaiepswonio 922-0435 
Duo Battery Contact Alignment ToOol.................::::::ssssseeeeeeeeees 077-0085 
External Battery Charger, Type 1, DUO................cccceseeeeeeeeeeees 922-0081 
External Battery Charger, Type 1/2/3, DUO ..............cccccceeeeeeeee 922-0576 
PUI n PIE, 3 VY aan ibe tania iain nearnw te nghnalehe ua nwlna 922-0082 
POWE ADADIEl 86 VY acesccatieas ciscarsanantatanevesriasiaanncarmeudeaneenaerte 922-0791 
Clutch Assembly 
Clutch Cover Kit, PowerBook DUO ................ccccseeceeseeseeeeeseeeses 076-0063 
CIICH FISTING GINS 12) wxssipecsovacicawanndnansesbusaneshxenunwaemeswiueivabmaies 922-0090 
SCrew Kit, POWEIBOOK DUO ccs cissacccevcredcssosecnceresivaciivvncviaesavcines 076-0072 
CPU Stiffener/Rear Cover 
PCIUAIO‘, DISGIAY ASS SIU scitiwennirwi asus mnsennsen stn aiusceimisermevedenans 922-0093 
CPU Stiffener, (DUO 250/270C/280/280C)............:::ccccceeeeeeeeeees 076-0339 
CPU Siiiene sr, (UG 25072 70) accnsinnwussinek dawiien macasiennsintdapni en ee-ansnes 922-0433 
Display SWitGh ASSEMBLY scisnieccussinessmcaes sex konssm scm eissisna wis qs anol 922-0092 
Fa ey re OU su hire tec eg hn adc eer mae ea oman cee gucsaiees gaan 922-0087 
FS POG, TG pansatsaivher cir ebrtanashenhiinneensin altetnrtenidiemnaianrectiesel 922-0088 
lle 2c) S21 cl 4 | een ne eee eee ee Rear na er eH a oP 076-0073 
BCD LRN OY LN case arsine pesca eal matredeiaentasie eevee tis nastier binkead 076-0074 
BOT IN Asa eerste anaes ene aeatee Dan omainded 922-0080 
PRE ea aes cr ia wh ea estan We ales an gender: 600-0136 
SN SI ceeniear decane isnmecnaetonien east merken leedeeuier ceed 076-0072 
Display Assembly 
Brightness Actuator Assembly, (Duo 270c), Int’l.................006 922-0578 
Cover, Display Screw (100 pack)..............:ccccccceceseeeeeesseeeeeeeees 922-2029 
Display, Active-Matrix, (DUO 270C), Intl .......... cece eeeeeeeeeeeeeees 661-1734 
Display, Active-Matrix, (DUO 280), Int] ................cccccccsssessseeeees 661-0052 
Display Gable, (DUG 2706), Vt | sscavcnanapennnancanimnesnseonnds one ainsnparuntaag 922-0577 
Display Cable, (DUO 2806), [At lac ciesaccnnecvnsncrvneennrnennanseasonsdinsweine 922-0796 
Display Housing Kit, (DUO 2706), WAC L.cccsnisaninnnnsassincvensnie veindanens 076-0100 
SIVERTOK FOU 2G) ¢ ME essere secaeeas accented ocltatabeee sec ceeedacaasaean 922-0431 
NIL, CIUTENSS, (DUS SVOC), WAY ls enscas via sissies snicemn sian diewncd can dee sme xnnvaann 076-0128 
Latch Mechanism, (Display Duo 250), Int’l................ce sees 076-0080 
Latch Mechanism, (Display Duo 270c), Int’l.................::cceeeeee 076-0087 
Shield, Display EMI, (DUO 270c), INt’l..............cccccccceeeeeeeeeeeeeees 922-0579 
Speaker Assembly, (Duo 270c), Int’l..............cccccceeeeeeeeeeeeeeeees 922-0432 
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Drive Assemblies 


Braeckal, HUA, 2.5 (BAG OF 2) eatencncenwean enmmcn akonteanan 922-0705 
Bracket, Hard Drive (replaced by 922-0705)..............::::eeeeeee 805-0225 
Cable, Flex, 19 mm-high Floppy Drive ..................::::ecsseeseeeeees 821-0655 
aie TA BO) 120 WIE a secaescenataneamaa eres atenenaeaaniaanie eeanrcne 922-0398 
Cable. FDir20. Dive iG CP iareie canted teanuaaralencncouaimendremenew: 590-0719 
Door, HDF20 External FlOppY Die i svsscccssccnnnsnnamscsnannenvencvawinre 603-5010 
Door Retainer Pins, HDI-20 External Floppy Drive ................. 603-5011 
Floppy Adapter, POWEFBOOK DUO: seis iniscvcnsnameraivarrtenansaxnenmcinmes 661-1663 
FIGPDY Drive, 1.24 RAB, TST GN wi scasecscerssisiwsictonsiarsiieniiveensuieae 661-1651 
FIBA SO WB 2-8 SCR cassis coccorriicereresai dorms eatieeiicnacaniies 661-0796 
FID AL TVe0 MB 2 Gol ices sas secsatoeataiestivesmncnttarcecicnesnecen dias 661-0772 
HUA: 160 MB. 2:8" SCs l wssinatcaciucantseetcncnnaicmergiuden manmereiers 661-0060 
FAD A BE lets en ad een nance annie Re 661-0896 
MDA. 240 WB. 2 Col earcisctestny ninaenas nie nienontga iano anaeia agate aaa aes 661-0014 
SCIOW KIL, POWSIB OOK 0G resis carne cena toma iniarsenmanees encmepens 076-0072 
Expansion Boards 
DRAM Expansion Card, 4 MBs scasccanwsiacsmnncienin nese tenting meena send 661-1659 
DRAM Expansion Card, 8 MBs csscimuscseswsarinssswaseene vas dnenie mivanes 661-1658 
Modem, Express, 14.4 Baud, Domestic, Duo ..................0200 661-1665 
modem, Express, 14:4 BAuUG,, DUO sivssusesnosuiome norcensactanesawsenones 661-1662 
CDT ITT ze caer deionised BR elem apnea eam ele 922-0096 
Keyboard 
Pea Gh, (PO Ne asia st esses dee penance eeaneeis deiitesl en Mateo 661-1652 
Keyoeard, DGMGSIG, FAG iaiscsceccasjnctgncceraiccenneeivesennnerededacssien 661-1608 
PROVO)». EUTIGI. fcasscsasoucuurrvanuriieanninalened ncoomeaacameateenain B661-1652 
FREY CAI FREP ION veosiacie vas wie onessusesnencmnaneneeecencenncmucen tack awraewe tae F661-1652 
Kevbbala, PrenGh (aliaa aM rsnciencnciunnsurcemeceenioxrcnieeseenesonams C661-1652 
FRO VOCE, (STII roe saaencnacitin ipaiaenaaesknmnnniennenmntanemeaaeaneene D661-1652 
Pe VOR Gl I) TL AHAN T diacitets ieniekmersan erento wane men ean Oearr ama T661-1652 
eV ORE cla DAN OG -aicc none ausertoncnenaccmcnmeneeueseunatruneemies J661-1652 
FST Ree Gl goa NS ceria screamer ea nse tues tong waves eeiaaattestac E661-1652 
RS Ns GIS sits cer cy thse ane Ohaaen a ueatl S661-1652 
PRG) eT ATUNG ict ciai asta ves eames tes encased wacidow ane AU661-1652 
Logic Board 
Logie Board, oo MHZ (DUG 250) esse screctae ee sce ecere cd eerste 661-1672 
Logie Board (OUG 2000) encom kes eeocoace ae eereatiacan on: 661-1717 
Logie Board (DUG ZB0/ZS0C): x, six siax sca vansinae tar sin ste eaves varonev meena 661-0051 
MIICTOPNONME ASSOMNONY siccscccase sac cmacassue idbecetiee seas taidss Serene ee. 922-0083 
OO Caste aais Sasts araiccaaw dee na tiner aniclren cman ewiererinl abe abo neeeeeienmmsaaes 076-0072 
Top/Bottom Case 
PACU UU) WG RIO i ctas eercccs ao vats ein ane wae ene mcs on 630-6546 
Case Bottom wilabels, PE DUO sisrsicisccnicans sncnnci eeimennmvanc nes emrecenans 076-0419 
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RAS POR (DUG 2 AIG ) cxscivicraneaacstonsemnnenansuamiectasoemcessuetecceeces 620-0045 


Ree OP IG 22 | ainseahcatteraorietinentersinearminn macadamia aside oa some tou ania 922-0792 
WaSe TOD (OU 2EQC) siacacsiccsrnsnsouimeonminaremnsmamesidorsamaeereanininnteen 922-0793 
PROS E00) reteenteak meena cieemeetaneaessemenceeweme een 922-0089 
Trackball Assembly 
ye |i Bi: (ol af |) Ee eee ee ee eae ee Re ae 922-0084 
FRGTEAIIION,. TRC OGD cianisrioinis wie ainieaterciieceacdand cnitem ins baeonetudsasnaendant wake 922-0085 
TRACK Dall ASSO IY cacieusasiwnsitenceiinn ios rtieunioetaiitn anaatactesanianisnnecp aire 661-1654 
Miscellaneous 
Gasket, Modem/Switch, Bag of 100...............ccccccececeeeeeeseeeeeees 922-2034 
Label, Blank for Serial Number (10 pack) ..............:::ceeeeeeeeeeeee 922-0411 
Label, Product ID, External 1.4 MB Floppy (Pkg. of 10).......... 922-1106 
Plug Wall Mount, AC Adapter (Pkg. of 5)..............ccccceeeeeeeeeeees 922-0544 
Pie CGC PC icmrticvanewussavscioerceseoaeen iacontenseuv et oetw da luacdoeeas 922-0054 
COW Il ase crieeerianaaiccauneadnemnbeeinennieancs tedescomenaniie 076-0072 
Service Packaging, HDA, 2.5 Drives..............::ccsccceeeeeeeeeeeeeeees 602-0307 
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Specifications — PowerBook Duo 250, 270c, 280, 280c 


Processor PowerBook Duo (250, 270c): Motorola 68030 microprocessor; 33 
MHz 

PowerBook Duo (280, 280c): Motorola 68LC040 microprocessor; 
66/33 MHz 

Coprocessor: Motorola 68882 floating-point microprocessor (270c 
only) 

Addressing: 32-bit internal registers, address, data bus supports 4 
GB of address with justified 8-bit, 16-bit, and 32-bit transactions 








DRAM (250, 270c): 4 MB, expandable to 24 MB; (270c is 
expandable to 32 MB); requires 70 ns or faster DRAM chips 

DRAM (280, 280c): 4 MB, expandable to 40 MB; requires 70 ns or 
faster DRAM chips 

ROM: 1 MB 

PRAM: 256 bytes of parameter memory 

Clock/Calendar: CMOS custom chip with long-life lithium battery 





Disk Storage Floppy Drive: External 1.4 MB floppy drive (same drive is used with 
PowerBook 100); requires Duo Floppy Adapter or Duo MiniDock 
Hard Drive (250, 270c): 2.5-in., 17 mm high (various) 
Hard Drive (280, 280c): 2.5-in. (International only) Internal 200, 
240, or 320 MB hard drive 








I/O Interfaces Docking Connector: 152-pin processor-direct slot (PDS) connector 
for attaching expansion devices; 32-bit expansion bus 
Modem: Optional internal modem/telephone jack; RJ-11 domestic; 
mini DIN-8 international 
Serial: RS-422 serial port; mini DIN-8 connector 





I/O Devices Keyboard: Built-in standard Apple keyboard 
Microphone: Built-in electret omnidirectional microphone 
Trackball: 19 mm diameter, dual button; Apple Desktop Bus (ADB) 
interface 





Sound and Sound: Custom digital Apple Sound Chip (ASC); monophonic 

Video sound in and sound out 

Video Display (250/270c/280): 9-in. (229 mm) diagonal screen; 
Flat-panel, color, active-matrix 640 x 400 pixels 

Video Display (280c): 8.4-in. diagonal screen; flat-panel, color, 
active-matrix 640 x 480 pixels 





Electrical Main Battery (250/270c): NiMH (nickel-metal-hydride), 1.5 Ah 

Main Battery (280C): NiMH 1.6 Ah; output: 24 VDC, 1.5 A, 36 W 

PRAM Battery: 3 V lithium backup battery, 30 mA 

Power Adapter: Input: 85-270 VAC line voltage, 47-63 Hz; Output: 
24 VDC, 1.04 A, 25 W 
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Physical 


Height: 10.9 in. 

Width: 8.5 in. 

Depth: 1.4 in. (250, 280) 
1.5 in. (270c, 280c) 

Weight: 4.2 Ib. (250, 280) 
4.8 lb. (270c, 280c) 








Other 








Express Modem: Internal 14,400-baud modem with fax 
send/receive capability at 9600 baud; 300-14,000 bps data 
transmission rates; 2400/4800/7200/9600 bps transmission 
rates; full duplex operation; asynchronous or framed modes 

Error correction: V.42 compliance (MNP2-4) 

Data compression: V.42bis (4 to 1 compression) and MNP-5 (2 to 1 
compression); requires 300K of system RAM; built-in support for 
internal modem when in docking systems 

SCSI Disk Adapter: Enables connection between PowerBook Duo 
computer and desktop Macintosh (Duo system appears as a 
hard drive on the desktop); requires Macintosh Duo MiniDock 
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Symptom/Cure Chart — PowerBook 250, 270c, 280, 280c 


Startup Problems 


RAM failure occurs (eight- 
tone error chord sequence 
sounds after startup chord) 


Hardware failure occurs 
(four-tone error chord 
sequence sounds after 
startup chord) 


Power Problems 


Screen is blank; computer 
does not respond 


After you remove main 
battery, some control 
panel settings are 
different 


304 


Solutions 


eS 


Boot from Disk Tools, if no failure, check system 
software. 

Check RAM expansion card connection. 
Replace RAM expansion card. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Boot from Disk Tools, if no failure, check system 
software. 

Disconnect hard drive data cable and reboot system. 
If startup Sequence is normal, reseat cable and 
retest. 

Replace hard drive. 

If the system is connected to an external floppy 

drive, disconnect drive and reboot system. If startup 
sequence is normal, reseat cable and retest. 

Replace floppy drive. 

Replace logic board. (When replacing the logic board, 
check that the EMI clips are securely attached to the 
CPU stiffener.) 


Solutions 


GN & 


Reset Power Manager (See “Additional Procedures.”) 
Simultaneously press the Command, Control, 

and Power On keys to reset computer. 

Connect power adapter and reboot computer in 

3-4 minutes. 

Try known-good, charged main battery. 

Disconnect main battery, backup batteries, and AC 
adapter. Wait 15 minutes. If computer powers on, 
install the PowerBook Duo Battery Patch (available 
on AppleLink). 

Replace keyboard. 

Check CPU stiffener (See “Additional Procedures.”) 
Replace logic board. (When replacing the logic board, 
check that the EMI clips are securely attached to the 
CPU stiffener.) 


Replace backup battery. 
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Power adapter is plugged 
in, but battery DA does 
not indicate charger is 
connected 


Computer intermittently 
powers off 


Low-power warning appears 


Computer runs when 
plugged into wall outlet 
but not when using 
battery power; battery 
voltage is within tolerance 


System powers off 
unexpectedly, system 
errors occur, or system 
hangs up. Symptoms usually 
occur in these situations: 
Keyboard is used while. 
PowerBook Duo flip feet 
are down, PowerBook Duo 
is inserted in Duo Dock, 

or PowerBook Duo is 
attached to MiniDock. 


NS 


AP oN = 


aS oh 
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This is normal for fully charged battery. 

Check power adapter connection. 

Try known-good, charged main battery. 

Try known-good power adapter. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Properly seat battery. 

Replace CPU stiffener. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Recharge battery or attach power adapter. 
Remove external devices. 

Try known-good, charged main battery. 

Try known-good power adapter. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Disconnect main battery, backup batteries, and AC 
adapter. Wait 15 minutes. If computer powers on, 
install the PowerBook Duo Battery Patch (available 
on AppleLink). 

Reset Power Manager. (See “Additional Procedures.”) 
Verify the battery voltage. 

Replace main battery. 

Replace logic board. (When replacing the logic 

board, check that the EMI clips are securely 

attached to the CPU stiffener.) 


Make sure that logic board mounting screw 
that also serves as battery contact is installed. 
(Screw should be installed on contact located 
on right side.) 

Use the Battery Contact Alignment Tool. (See 
“Additional Procedures.”) 
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Video Problems 


Row or partial row of 
pixels never comes on 
or is always on 


Thin white line is always 
on at middle of screen 
(Duo 250) 


Display is very light or 
totally white 


No display, but computer 
appears to operate 
correctly 
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Solutions 


PowerBook Duo 250: 


iP 


2. 
3. 
4 


Check display cable connection. 
Replace display. (International only.) 
Replace logic board. 

Return computer to Apple. 


PowerBook Duo 270c: 


eo 


Check display cable connection. 

Replace display cable. (International only.) 
Replace display. (International only.) 
Replace logic board. 

Return computer to Apple. 


Adjust screen contrast. 
Replace display (International only.) 
Return computer to Apple. 


PowerBook Duo 250: 


hs 


2. 
. 
4 


Adjust screen contrast. 

Check logic board cable connections. 

Replace display. (International only.) 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


PowerBook Duo 270c: 


nee ah 


Adjust screen contrast. 

Check logic board cable connections. 
Replace inverter board. (International only.) 
Replace display cable. (International only.) 
Replace display. (International only.) 
Replace logic board. 

Return computer to Apple. 


PowerBook Duo 250: 


iP 


2, 
a. 
4 


oS. 01 


Adjust screen contrast. 

Check logic board cable connections. 

Connect power adapter. 

Disconnect main battery, backup batteries, and AC 
adapter. Wait 15 minutes. If computer powers on, 
install the PowerBook Duo Battery Patch (available 
on AppleLink). 

Replace display. (International only.) 

Replace logic board. 

Return computer to Apple. 
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Screen brightness is not 
uniform (Duo 250/270c) 


Backlight does not 
operate 


Screen goes blank 


Screen flickers 


PowerBook Duo 270c: 


Noo SO es 


No — 


Adjust screen contrast. 

Check logic board cable connections. 
Connect power adapter. 

Replace inverter board. (International only.) 
Replace display cable. (International only.) 
Replace display. (International only.) 
Replace logic board. 

Return computer to Apple. 


Replace display (International only.) 
Return computer to Apple. 


PowerBook Duo 250: 


Ts 


2 
3. 
4 


Check display cable connection. 
Replace display. (International only.) 
Replace logic board. 

Return computer to Apple. 


PowerBook Duo 270c: 


fay S 


Check display cable connection. 

Replace inverter board. (International only.) 
Replace display cable. (International only.) 
Replace display. (International only.) 
Replace logic board. 

Return computer to Apple. 


PowerBook Duo 250/270c: 


1. 


A 


Press any key or press Wake Up key to wake 
computer from system sleep. 
Check display cable connection. 


PowerBook Duo 250: 


1. 
am 


2 Ol 
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Some flickering is normal for grayscale displays. 
Set display to 1-bit mode (black and white) in 
Monitors control panel. 

Check display cable connection. 

Replace display. (International only.) 

Replace logic board. 

Return computer to Apple. 
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External Floppy Drive 
Problems 


Audio and video present, 
but external drive does 
not operate 


Disk ejects while booting; 
display shows Mac icon 
with blinking “X” 


Disk does not eject 


Disk initialization fails 


Read/write/copy error 
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Solutions 


eae an > 


Oppo = 


Oo SNS 


PrP eh = 


Check floppy-adapter-to-PowerBook connection. 
Try known-good floppy disk. 

Check floppy drive cable connection. 

Replace floppy adapter. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Try known-good system disk. 

Verify that trackball or mouse button is not stuck. 
Check floppy drive cable connection. 

Replace floppy adapter. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Switch off system and hold mouse or trackball 
button down while you switch system on. 
Insert straightened paper clip into hole below to 
drive opening to eject disk. 

Check floppy drive cable connection. 

Replace floppy adapter. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy adapter. 

Replace floppy drive cable. 

Replace floppy drive. 


Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy adapter. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace motherboard. 
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Hard Drive Problems 


Internal hard drive does 
not operate 


Peripheral Problems 


Cursor intermittently does 
not move or moves 
erratically 


Cursor moves, but 
clicking trackball button 
has no effect 


Cursor does not move 
when you are using 
trackball 





Solutions 


de Le al de ira 


Check internal hard drive cable connection. 
Replace internal hard drive cable. 

Run Macintosh Hard Disk Test. 

Use HD SC Setup to reinitialize drive. 

Replace internal hard drive. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Solutions 


sak, 


os & 


oe 
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Clean ball and rollers of trackball. 

Replace trackball. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Simultaneously press Command, Control, and 
Power On keys to reset computer. 

Reboot computer with extensions off by holding 
down Shift key during startup. 

Check logic board cable connections. 

Replace trackball. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Simultaneously press Command, Control, and 
Power On keys to reset computer. 

Reboot computer with extensions off by holding 
down Shift key during startup. 

Clean ball and rollers of trackball. 

Make sure display switch cable and battery cable 
are not impeding trackball. 

Check logic board cable connections. 

Replace trackball. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 
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No response to any key 1. Press Power On key or power button. 
on keyboard 2. Reboot computer with extensions off by holding 
down Shift key during startup. 
3. Adjust Battery Conservation setting in PowerBook 
control panel. 
4. Check keyboard cable connection. 
5. If you are using floppy adapter and external 
keyboard, replace keyboard cable. 
6. Replace floppy adapter. 
7. Replace keyboard. 
8. Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Cursor does not move 1. Check floppy adapter and mouse connections. 
when you are using floppy 2. Simultaneously press Command, Control, and 
adapter and mouse Power On keys to reset computer. 


3. Reboot computer with extensions off by holding 
down Shift key during startup. 

Clean mouse ball and inside of mouse. 
Replace mouse. 

Replace floppy adapter. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


a oe 


ooh, 


Known-good serial printer Verify that system is 7.1 or later. 

does not print 2. Verify that Chooser and control panel settings 
are correct. 

Verify that Normal is selected in PowerBook 
Setup control panel. 

Check cables. 

Replace printer interface cable. 

Try kKnown-good printer. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


oO 


ee 


Known-good networked 1. Verify that system is 7.1 or later. 

printer does not print 2. Verify that Chooser and control panels settings 
are correct. 

Check cables. 

Test device with known-good computer. 
Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 
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Device connected to mini 
DIN-8 port does not work 


I/O devices are 
unrecognized or garbage 
is transmitted or received 


Space bar is hard to press 
and/or does not work 


Internal Modem 
Problems 


Internal modem options 
do not appear in CDEV 


Modem does not respond 
properly to AT command 
set instructions 


Strange mix of characters 
appears on screen 


ee 


we Oh 


PPPS 





Verify that Normal is selected in PowerBook 
Setup control panel. 

Verify that system is 7.1 or later. 

Check cables. 

Test device with known-good computer. 
Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Verify that system is 7.1 or later. 

Check floppy adapter and cable connections. 
Test device with known-good computer. 
Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Loosen keyboard screws. Overtightening can 
warp keyboard and restrict movement of Space 
bar. 


Solutions 


a 


Du ARWN 
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Verify that system is 7.1 or later. 

Verify that current Express Modem software is 
in use. 

Remove and reseat modem card. 

Replace modem card. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


Verify that baud rate and data format settings 
of communications application are compatible 
with internal modem and remote modem. 
Check phone cord connection and operation. 
Verify that system is 7.1 or later. 

Remove and reseat modem card. 

Replace modem card. 


Verify that baud rate and data format settings 
of communications application are compatible 
with internal modem and remote modem. 
Check phone cord connection and operation. 
Verify that system is 7.1 or later. 

Remove and reseat modem card. 

Replace modem card. 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 
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Modem interferes with 
system sound 


Modem does not respond 


to incoming call 


Modem has no sound 
output 


Modem connects but 
does not communicate 
with remote modem 


Miscellaneous Problems 


Screen goes blank and 
computer shuts down 
every few minutes 


Application seems to run 
slower after few seconds 


Hard drive is slow to 
respond, or screen goes 
blank too often 


No sound from speaker 
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1. Clear parameter RAM. 

2. Remove and reseat modem card. 

3. Replace modem card. 

4. Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 

1. Set specific time to “wake up” in the PowerBook 
control panel. 

2. Verify that fax terminal programs set to answer 
calls. 

3. Check phone cord connection and operation. 

4. Replace modem card. 

5. Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 

1. Verify that Volume control panel setting is 1 
or above. 

2. Replace modem card. 

3. Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 

1. Verify that remote modem needs error correction 
(error correction is internal modem default). 

2. Add AT&QO to the command line. 

Solutions 


Adjust Battery Conservation setting in control 
panel or connect power adapter. 


Adjust Battery Conservation setting in control 
panel or connect power adapter. 


Adjust Battery Conservation setting in control 
panel or connect power adapter. 


PowerBook Duo 250: 


if 


2. 
2, 
4 


Verify that Volume control panel setting is 1 or 
above. 

Check display cable connection. 

Replace display. (International only.) 

Replace logic board. (When replacing the logic 
board, check that the EMI clips are securely 
attached to the CPU stiffener.) 


PowerBook Duo 250, 270c, 280, 280c 





PowerBook Duo 270c: 


1. Verify that Volume control panel setting is 1 or above. 
2. Check display cable connection. 
3. Replace display cable. (International only.) 
4. Replace speaker assembly. (International only.) 
5. Replace logic board. 
6. Return computer to Apple. 
Red light on battery 1. Replace Type 1 recharger with Type 2 recharger 
recharger; battery or replace Type 2 battery with Type 1 battery. 
won't charge Use only Type 1 batteries in a Type 1 battery 


recharger; Type 2 or Type 3 batteries will not charge 
in a Type 1 recharger. You can charge Type 1, 
Type 2, or Type 3 batteries in a Type 2 battery 
recharger. (See Battery Recharger under “Additional 
Procedures” for more information.) 


Macintosh Computers, Vol. 3 313 








Additional Procedures 


314 


Modem 


The modem is an option for the PowerBook Duo 250/270¢/280/280c. 


oe) 


Disconnect the power adapter. 

Remove the main battery, keyboard, end clutch covers, top case, center 
clutch cover, hard drive, backup battery, trackball assembly, display 
assembly, CPU stiffener, and logic board. 

Remove the modem cap from the rear cover. 

Disconnect the on/off board. The Apple modem includes the on/off 
circuitry provided by the on/off board. After installing the modem card, 
you can discard the on/off board or return it to the customer. 

Holding the modem card by the edges, connect it to the logic board 
(Figure 2). 


Memory Expansion 


1 
re 
D. 


Disconnect the power adapter. 

Remove the main battery and keyboard. 

Holding the DRAM expansion card by the edges, connect the card to the 
logic board (Figure 2). 


To verify that the upgrade is successful, check the Total Memory message (for 
systems with virtual memory switched off) or the Built-in Memory message (for 
systems with virtual memory switched on). The memory size should be 4 MB 
of DRAM plus the amount of DRAM on the expansion card. If the memory size 
is incorrect, reseat the DRAM card. If the memory size is still incorrect, replace 
the DRAM expansion card. If the memory size is still incorrect, contact Apple 
Technical Support. 





J6 Connector 


Expansion 
Card 


Figure 2 Modem and Memory Cards 
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Resetting the Power Manager 


The Power On button above the keyboard does not reset the Power Manager. 
To reset the Power Manager chip, press the power switch on the rear of the 
Duo for 30-45 seconds. 


This procedure 


¢ — Resets the Power Manager chip 
e Fixes some power-related problems 
e — Removes RAM disks and all their contents 


However, this procedure does not reset the Power Manager Code. To reset the 
Power Manager Code, 


1. Remove the power adapter and the main battery. 
2. Disconnect the backup battery. 
3. Let the PowerBook Duo sit for 10 minutes with all power removed. 





Floppy Adapter Installation 


The PowerBook Duo Floppy Adapter attaches to the 152-pin docking 
connector and provides an external floppy drive (HDI-20) port and an ADB 
port. Replace a defective floppy adapter by whole-unit exchange. 


1. To install the floppy adapter, raise the I/O door and push the adapter 
firmly onto the external 152-pin docking port. Make sure the floppy 
adapter release button is up. 

2. To remove the adapter, depress the release button and pull off the 
adapter. 
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Duo Battery Contact Alignment Tool 


The battery contact alignment tool aligns the two outer battery contacts (leads 
1 and 5) so they are perpendicular to the edge of the logic board. The tool 
presses against the sides of the contact to insure the contact positions are 
located correctly. The two screws passing through the battery contact 
connector and the logic board (to the bottom case) MUST be installed. These 
two screws press the base of the outer contacts to the power contact pads on 
the logic board. Once aligned to the logic board, these two leads make 
repeatable and reliable contact with the positive (+) and negative (—) battery 
contacts. 


Use the battery contact alignment tool: 


e Any time a battery contact screw (Figure 3) is loosened, removed, or 
replaced. 

e Whenever a Powerbook Duo logic board is installed or reassembled into 
a system. The alignment tool should be in place before any screws are 
replaced. 

e — Any time a PowerBook Duo is experiencing symptoms such as shuts 
down unexpectedly, won't boot off the battery, intermittent powers off 
when running off the battery, or battery won’t charge. 

¢ — To determine if the battery contacts are out of alignment. 


To use the battery contact alignment tool, 


1. Remove the main battery, keyboard, end clutch covers, and top cover. 

2. As you slide the battery alignment tool into the battery bay, watch the 
battery contacts. There should be no resistance or flexing of the contacts. 
(See Figure 3 for tool orientation.) 

3. If the outer battery contacts are not aligned correctly, loosen the two 
battery contact screws, slide the tool into place, and tighten the contact 
screws. 


All service modules (new and repaired) have the battery contact alignment of 
the center three leads (leads 2, 3 & 4) verified by Apple prior to releasing the 
modules into service inventory. If any of the three center (soldered down) 
contacts are misaligned, the board should be replace and returned for 
misaligned contacts. 
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Figure 3 Duo Battery Contact Alignment Tool 
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A Warning 
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Replacing the CPU Stiffener 
i 
rs 


Disconnect the power adapter. 

Remove the main battery, keyboard, end clutch covers, top case, center 
clutch cover, hard drive, backup battery, trackball assembly, and display 
assembly. 


The PowerBook Duo contains CMOS devices that are very 
susceptible to ESD damage. To prevent damage, wear a 
erounding wriststrap. Review the ESD precautions in Chapter 1, 
CRT and ESD Safety. 





PowerBook cables are fragile and easily torn or damaged. Handle all 
cables with care. Using a jeweler’s screwdriver, carefully disconnect the 
display switch cable. 

Remove the microphone from the CPU stiffener. 

Remove the three screws that secure the CPU stiffener to the bottom 
case. Lift the CPU stiffener with attached rear cover straight up and 
remove it from the bottom case. 

Check that both EMI clips are securely attached to the CPU stiffener. If 
the clips are not secure, replace the stiffener. When replacing the CPU 
stiffener, be sure to wrap the hard drive EMI shield around the outside of 
the stiffener. 

If you are replacing a damaged CPU stiffener, first remove the display 
switch and the display actuator. Return the stiffener with the rear cover 
attached. 

If you replace a CPU stiffener on a PowerBook Duo 250 or 270c, make 
sure you install a small foam heatsink under the delineated area of the 
stiffener's tab. If you replace a CPU stiffener on a PowerBook Duo 280 or 
280c, make sure you install a large foam heatsink under the entire tab. 
Failure to install the correct heatsink could cause a short circuit and blow 
out the logic board. 


PowerBook Duo 250, 270c, 280, 280c 








Battery Handling 





The PowerBook Duo main battery is a nickel-metal-hydride (NiMH) battery. To 
extend its longevity, follow the instructions below. 





A Warning Return undamaged, dead NiMH batteries to Apple—do not discard 
dead batteries with other waste. If the battery is damaged, do not 
return it to Apple. Dispose of damaged batteries according to local 
ordinances. _ 





Follow these guidelines for properly handling the NiMH battery: 


Handle the battery carefully. Do not drop, puncture, disassemble, 
mutilate, or incinerate the battery. 

Fully charge a replacement battery before using it; Apple ships batteries 
in a partially-charged state. 

Do not leave the battery in the computer for longer than a week without 
recharging. 

To maximize battery life, discharge and then recharge the battery once 
every 30 days. Use only the power adapter or recharger supplied with the 
Macintosh Duo system. 

Store the battery in the protective battery case. For additional battery 
cases, see the Parts List. 

Do not short-circuit the battery terminals. 

Keep the battery in a cool, dark place; do not store it for longer than 6 
months without recharging. 
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Battery Recharger 


Using the PowerBook power adapter, plug the battery recharger into a power 
outlet and insert the main battery into the recharger. If the LED is 


¢ — Yellow, the battery is charging 

¢ Green, the battery is ready to use 

¢ — Red, the battery is Type 2 or Type 3 and the recharger is Type 1 (the 
battery will not charge). Or, the Type 2 recharger has not been updated 
with software for a Type 3 battery (see Note below) 

* Off, the recharger is unplugged, the battery is bad, the power adapter is 
defective, or the recharger is defective 


Use only Type 1 batteries in a Type 1 battery recharger; Type 2 or Type 3 
batteries will not charge in a Type 1 battery recharger. 


You can charge Type 1, Type 2, or Type 3 batteries in a Type 2 battery 
recharger. However, the first time (only) that you charge a Type 3 battery in a 
Type 2 recharger, the recharger must be connected to a Duo with “Type III 
Battery” in the Extension folder. If you fail to do this, the Type 3 battery will 
not charge. 


To identify types of batteries, check the bottom of the battery. Type 3 batteries 
include the description “High-Capacity Type 3” in the upper-right corner. Type 
2 batteries include the description “High-Capacity Type 2” in the upper-right 
corner. Type 1 batteries do not include this description. 


To identify types of battery rechargers, check the bottom of the recharger. A 
Type 1 recharger is imprinted with “Macintosh PowerBook Duo Battery 
Recharger.” A Type 2 recharger is imprinted with “PowerBook Duo Battery 
Recharger.” 


PowerBook Duo 250, 270c, 280, 280c 


PowerBook Duo Upgrades 


PowerBook Duo upgrade kits are available to international and CPRC repairers 
only. 


A PowerBook Duo 250 upgrade kit upgrades a PowerBook Duo 210/230 to a 
PowerBook Duo 250. The upgrade kit includes a PowerBook Duo 250 logic 
board, display assembly, and minimal accessory kit. 


A PowerBook Duo 270c upgrade kit upgrades a PowerBook Duo 210/230 to a 
PowerBook Duo 270c. The upgrade kit is an assembled PowerBook Duo 270c 
without the keyboard, trackball, and hard drive. 


The PowerBook Duo 280/280c upgrade kit upgrades a PowerBook Duo 250 to 
a PowerBook Duo 280 or a PowerBook Duo 270c to a 280c. The upgrade kit 
includes a PowerBook Duo 280 logic board, case bottom with new label, CPU 
stiffener, display cable, Type 3 battery, 36 W power adapter, and miscellaneous 
parts. 
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illustrated Parts List — Duo Dock Il 


Top Cover 
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Figure 1 Duo Dock Il Exploded View 
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Base Assembly 


BAS, FBV. © vsicacsssusacrinadendvnniansasigieediubensdiuteuetommmraresniaaeuninn 076-0465 
FOB (4) rv uicnnnatnentninniin deine ramen ana sagxes vac teneveraasrnnmwememena ceuaerameaede 922-0109 
LOck PIUg ASSEMDIV Wi(2) KGYS x cccccssccccnitsessncawnsen mwaseine ceennmcones 922-0108 
Por Gover, Blank (BAG) Of S) scivcccdenanerisuicosanticasemmnsieceirnermantion 922-0962 
Port Gover, Eviemiet (Bag Of 5) sccsseniwcentanminncantmmiiemscunnorin 922-0963 
Aa sg sas ect ae arnenanett incunce ane aces aseseeoua mere 922-0054 
POE TOY intaaenaintan narecnacenavengh ancareennieenan tueeareereenalueoay alain 661-1660 
Cover 
TOD Gel enancteanntennetaniny iain inate sean teicmes 815-0459 
Top Cover, Duo Dock w/DO0!,, REV. Biscivisicessenesnncnansnecasecses 922-0521 
Expansion Cards 
Modem Interface Card, DoOMeSTIC..............:cccceeeeeeeeeeeeeeeeeeeeeeees 922-0095 
Modem Interface Card, International..................:ccccceeeseeeeeeeeees 922-0094 
Hard Drive 
Drive Carrier, HDA, 3.5” SCSI, InterNational ....................:008 805-0980 
A is COG saaeccchctctecsinca cecal sea tad baoxcees ai Sotakienenemaee ceeeeaimmacacmeie 922-0337 
HDA POWS? GaDIG aiccsacasiesscasescrcctactcewersndemunaneunninrenccmmmenencnas 922-0338 
PDA, BaO PAB, Bae Be wctrscetarcvinnanaynemeniunaminnannseatnencinsée omeied 661-1637 
Screw, 6-32 x .250 (Carrier to HDA) ...........::sccccceceseeeeeeeeeeeeeees 444-6104 
Logic Board Assembly 
LIS TS ANI ir srinnsnie renee tii areata a eas ic Dog 661-1675 
PY ECE oP NS EON ci rocictnsasctsouecinincasa vitor isin aiaeeati seaman adaaaied 922-0107 
Ue SOE oie ce oi 2, Se ee ec ee nee enn Tet 922-0102 
SCHUTT, MALIN EPO SIS pa sovisictainica ndseetesininnptr ntl niacin base waiaaiestaais 076-0110 
SIMM. STZK, VidGO FAM cvinnssricvnciereusscessceenesestercxdant spessmnasenents 661-0649 
FIGIGGSO MECHANISEN wie caisniscic cxnsnssncrcnncs santesedneseesueerssenszetoeserrsctos 922-0336 
Subassembly 
Apple SuperDrive 1.4 MB Drive Mechanism...............:::cee 661-0474 
FS PIG LOC a cians co cace ssc ddaaeniicnantee eta acimemretiveened 922-0111 
EISCIOr ASSOMIIY .nsnciesnccccvownsnssassnstnvees enn sicnece diun tnieans maitesaninenexairets 922-0104 
NuBus Adapter Gard: GUNG sacsssccinicencenconves cucemeamnsaisimiinnnaanewainuin 922-0110 
Plastic Internal Subassembly, Rev. B ...........ccccccssseseeeeeeeeeeeeees 076-0466 
CSET PSS bvetiivcmcearentareesreneaminaketes omresertoeniianine 922-0105 
Miscellaneous 
Apple Extended Keyed WN i isi ine cnisiwsnnsucenessaninann nuda annie sia xeric 661-0543 
POG GOORIN Gr UN caccracemnesinacwiin sehen anedanucduendantameanucaruaewniies 661-0603 
HDA, 250 MB, 3.5” SCSI, UNNOUSE ...ccccnsccnescecertenccsinesennencees 661-0890 
Jumper, SCSI ID for HDA (10 Pack) nccsccsserserecencoasccrscncsvennenwosss 517-0546 
NHICTODRONG ASSOIMDIY cscccnisnsscestenanasccccetondcnencrmtavinntaranimenaed 699-5103 
Mouse, ADDIE DESKIOD BUS ..1:c0cccisccssecessonssenncertecwmierumcnrenwncs 661-0479 
Mouse, Apple Desktop Bus I]................ceeeeeeeeeeeeeeeeeneeeeeeeeeeeeees 661-0763 
On-Site Warranty Reimbursement, Per Repair.................00 602-0308 
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Specifications — Duo Dock II 


Processor Motorola 68882 FPU chip and 32K RAM cache; 33 MHz 
Addressing: 32-bit internal registers, address and data bus 





Memory RAM: Configuration ROM (differentiates between docking devices) 
VRAM: 1 MB of VRAM soldered on logic board; no slot for 
additional VRAM expansion 





Disk Storage Floppy Drive: Internal 1.4 MB floppy drive; SWIM II MFM/GCR disk 
controller chip 

Hard Drive: 230 MB, 3.5-in., 1-in.-high SCSI hard drive; internal 50- 
pin SCSI connector; external HDI-30 SCSI port 





I/O Interfaces ADB: Apple Desktop Bus (ADB) port (recommend maximum of 
three low-speed, synchronous ADB devices); mini DIN-4 
connector; 200 mA maximum current draw for all ADB devices 

Docking Connector: Internal 152-pin processor-direct slot (PDS) 
connector to PowerBook; 32-bit expansion bus 

Ethernet: One internal Ethernet port 

Modem: Pass-through telephone jack for optional internal 
(PowerBook Duo) modem; RJ-11 domestic; mini DIN-8 
international 

NuBus: Two internal NuBus slots; two 15 W cards, or one each at 
25 W and 5 W 

SCSI: HDI-30 SCSI port with 1.5 MB/sec. transfer rate; supports up 
to six external SCSI devices (five if drive is installed); includes 
built-in terminator 

Serial: Two RS-422 serial ports; mini DIN-8 connectors 

Sound: Monoaural sound-in port (requires 20 dB attenuation cables 
and adapter to accommodate audio equipment with line level 
outputs); monoaural sound output jack for external audio 
amplifier 





I/O Devices Keyboard: Built-in Apple Keyboard II and Apple Extended 
Keyboard 

Microphone: External electret; omnidirectional microphone; output 
voltage of 4 mV, peak-to-peak 

Mouse: Apple Desktop Bus mouse and ADB Mouse II 

Speaker: 16 Q magnetic, moving coil speaker 

Video Support: 1 MB of on-board VRAM; supports most Macintosh 
monitors (including Apple Multiple Scan monitors) up to 21-in. 
color; supports some VGA monitors; includes Sync On Green 
feature 





Electrical Universal AC power supply, 90-270 VAC; provides 75 W 
continuous power, 85 W surge power, 47-63 Hz, single phase 
input line frequency; charges PowerBook Duo batteries and 
power Duo Dock | or Il 





Physical Height: 158 mm 

Width: 12.75 in. (323.7 mm) 

Depth: 16.37 in. (415.6 mm) 

Weight: 15 Ib. without hard drive; frame supports up to 85 Ibs. 








326 Duo Dock II 





Modem: Telephone line interface (DAA) circuitry (domestic); 
support for external telephone line interface (DAA) circuitry 
(international); RJ-11 connector (domestic); mini DIN-8 
connector (international) 

Docking Motor: Motorized injection/ejection mechanism draws the 
PowerBook Duo system into the Duo Dock and ejects the 
system from the Duo Dock; DC motor operates at 5 rom and 


provides 16-30 Ib. of pull-in force 

Security: Key locking device at left front of unit locks PowerBook 
Duo computer into the Duo Dock; each lock is unique (no master 
key is available); 125 key combinations; key codes will be 
released to locksmiths; hook at rear of monitor stand can be 
used with Kensington mechanism to lock Duo Dock to the 
desktop 
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Symptom/Cure Chart — Duo Dock Il 


Startup Problems Solutions 


RAM failure occurs (eight- 1. Eject PowerBook Duo. Reboot and troubleshoot 

tone error chord sequence computer only. 

sounds after startup chord) 2. Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Hardware failure occurs 1. Eject PowerBook Duo. Reboot and troubleshoot 
(four-tone error chord computer only. 

sequence sounds after 2. Disconnect hard drive data cable, install standard 
startup chord) Apple SCSI terminator, and reboot system. If 


startup sequence is normal, reseat cable, remove 
terminator, and retest. If failure recurs, replace hard 
drive. 

3. Disconnect floppy drive cable and reboot system. If 
startup Sequence is normal, reseat cable and retest. If 
hardware failure recurs, replace floppy drive. 

4. Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Power Problems Solutions 


System doesn’t respond 1. Eject PowerBook Duo. Reboot and troubleshoot 
computer only. 


2. Check all Duo Dock logic board cable connectors. 
3. Replace Duo Dock power supply. 
4. Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 
System intermittently 1. Make sure system software is 7.1 or higher. 
crashes or locks up 2. Make sure software is known-good. 


3. Eject PowerBook Duo. Reboot and troubleshoot 
computer only. 

4. Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 

5. Replace Duo Dock power supply. 


Video Problems Solutions 


No external display, but 
computer appears to 
operate correctly 


Adjust screen contrast. 

Reseat video cable. 

Replace video cable. 

Replace video interface card (if installed). 
Replace VRAM SIMM (if installed). 

Try known-good external display. If now OK, 
replace and troubleshoot original display. 
Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 
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Raster or video display 
problems at external 
monitor 


Floppy Drive Problems 


Audio and video present, 
but internal floppy drive 
does not operate 


Disk ejects while booting; 
display shows Mac icon 
with blinking “X” 


Disk does not eject 


Disk initialization fails 


Read/write/copy error 


ie oh 


Reseat video cable. 

Replace video cable. 

Replace video card (if installed). 

Replace VRAM SIMM (if installed). 

Try known-good external display. If now OK, 
replace and troubleshoot original display. 

Eject PowerBook Duo. Reboot and troubleshoot 
computer only. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 
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Try known-good floppy disk. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Try kKnown-good system disk. 

Verify that mouse button is not stuck. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Switch off system. To eject disk, hold mouse 
button down while you switch system on. 

Insert straightened paper clip into hole next to 
drive opening and eject disk. 

Check floppy cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Verify that you are using correct media. 
Try kKnown-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 


Verify that you are using correct media. 
Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 
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Hard Drive Problems 


Internal PowerBook Duo 
hard drive does not 
operate 


Internal Duo Dock hard 
drive does not operate 


Internal hard drive works, 
but external SCSI device 
does not 


Drive does not appear on 


desktop 


Peripheral Problems 


Cursor does not move, or 
moves erratically 


Cursor moves, but clicking 
mouse button has no effect 


No response to any key on 
keyboard 
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Solution 


1. 
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Eject PowerBook Duo. Reboot and troubleshoot 
computer only. 


Check internal hard drive data cable connection. 
Replace internal hard drive data cable. 

Run Macintosh Hard Disk Test. 

Use HD SC Setup to reinitialize drive. 

Replace internal hard drive. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Make sure external devices have unique switch 
settings between 2 and 6. 

Make sure SCSI chain is terminator at last device 
only. 

Replace external SCSI terminator. 

Troubleshoot external SCSI device. 


Restart system. 
Verify that SCSI devices have unique addresses. 
Use HD SC Setup to initialize drive. 


Solutions 


Oh 


Simultaneously press Command, Control, and 
Power On keys to reset computer. 

Check ADB connections. 

Inspect and clean mouse, if necessary. 

If mouse was connected to keyboard, try it in ADB 
port. If OK, replace keyboard. 

Replace mouse. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Replace mouse. 
Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Press Power On key or power button. 

Check keyboard cable connection. 

Replace keyboard cable. 

Replace keyboard. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Duo Dock II 


Cannot double-click to 
open application, disk, or 
server 


After you connect external 
SCSI device, computer 
doesn’t boot 


Known-good ImageWriter, 
ImageWriter Il, or LQ does 
not print 


Known-good LaserWriter 
does not print 


Device connected to 
external modem port 
doesn’t work 
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Remove any multiple system files. 

Inspect and clean mouse, if necessary. 

Clear parameter RAM and reset mouse controls. 
If mouse was connected to keyboard, try it in ADB 
port. If OK, replace keyboard. 

Replace mouse. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Switch on external SCSI device before starting 
computer. 

Check cable connections. 

Verify that standard Apple terminator terminates 
SCSI chain. 

Verify that SCSI select switch setting on external 
device is unique. 

Verify operation of internal hard drive. 

Try known-good external SCSI device. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Verify that system is 7.1 or later. 

Verify that Chooser and control panel settings 
are correct. 

Check cables. 

Replace printer interface cable. 

Try known-good printer. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Verify that system is 7.1 or later. 

Verify that Chooser and control panel settings 
are correct. 

Check cables. 

Replace printer interface cable. 

Try known-good printer. If printer works, 
troubleshoot network. 


Verify that External Modem is selected in 
PowerBook Duo control panel. 

Verify that system is 7.1 or later. 

Check cables. 

Test device with known-good computer. 

Eject PowerBook Duo and test device at PowerBook 
Duo external modem/printer port. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 
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I/O devices are 

are unrecognized or 
garbage is transmitted 
or received 


Internal 
Modem Problems 


Internal modem options 
do not appear in CDEV 


Modem does not respond 
properly to AT command 
set instructions 


Strange mix of characters 
appears on screen 


Modem interferes with 
system sound 
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Verify that system is 7.1 or later. 

Check cables. 

Verify that SCSI devices are terminated properly. 
Verify that SCSI select switch setting on external 
device is unique and is set to a number between 2 
and 6. 

Test device with known-good computer. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 
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Verify that system is 7.1 or later. 

Remove and reseat modem interface board. 
Eject PowerBook Duo and test internal modem. 
Replace modern interface board. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Verify that baud rate and data format settings 
of communications application are compatible 
with internal modem and remote modem. 
Check phone cord connection and operation. 
Verify that system is 7.1 or later. 

Remove and reseat modem interface board. 
Eject PowerBook and test internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Verify that baud rate and data format settings 
of communications application are compatible 
with internal modem and remote modem. 
Check phone cord connection and operation. 
Verify that system is 7.1 or later. 

Remove and reseat modem interface board. 
Eject PowerBook Duo and test internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Remove and reseat modem interface board. 
Eject PowerBook Duo and test internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Duo Dock II 


Modem does not respond 
to incoming call 


Modem has no sound 
output 


Modem connects but does 
not communicate with 
remote modem 


Miscellaneous Problems 


Can’t insert computer into 
dock 


Can’t eject computer from 
dock 


No sound from speaker 


Ejects computer when you 
attempt to start up from 
keyboard 
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If computer is in sleep mode, verify that “Answer 
calls” is selected in Remote Access Setup control 
panel. 

Check phone cord connection and operation. 
Eject PowerBook Duo and test internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Verify that Volume control panel setting is 1 or 
higher. 

Eject PowerBook Duo and test internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Verify that remove modem needs error correction 
(error correction is internal modem default). 
Type AT&QO to disable error correction. 


Solutions 
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Unlock door and insert computer. 

Open I/O door on computer and insert computer. 
Replace ejector assembly. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Unlock door and press eject button again. 

If no power to dock, insert dock’s key or small 
screwdriver into square hole on side of dock and 
press to manually eject computer. 

Replace ejector assembly. 

Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Verify that Volume control panel setting is 1 or 
above. 

Check speaker-to-logic board cable connection. 
Replace Duo Dock logic board. Retain VRAM 
SIMM, math coprocessor, and SCSI terminator. 


Shut down PowerBook Duo and insert it again. 
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Duo Dock II Upgrade 


“a 


Upgrade the Duo Dock to a Duo Dock II by adding a new logic board and top 
cover. These parts are available individually, not as a kit. 











A Warning The Macintosh Duo Dock contains CMOS devices that are very 
susceptible to ESD damage. To prevent damage, wear a grounding 
wriststrap. Review the ESD precautions in Chapter 1, CRT and ESD 
Safety. 


1. Remove the top cover, release mechanism, subassembly, and modem 
interface card (if installed). 
2. — Install the Duo Dock II logic board and top cover. 





Logic Board Diagram 


SCSI with 
Terminator 
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Figure 2 Duo Dock Il Logic Board 
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Apple Computer, Inc. 
1 Infinite Loop / 
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